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NEW MERIDIAN CIRCLE. 

Although telescopes of great size have for some time been 
manufactured in this country, all large observatory instru- 
ments of precision have heretofore been imported from 
Burope. Three years ago the firm of Fauth & Co., of Wash- 
ington, D. C., was established and commenced the manufac- 
ture of large instruments of precision, and such was their 
success that they now stand in the front rank of their pro- 
fession. Our engraving illustrates the large meridian circle 
made by this firm for Princeton College. A glance at it will 
show the instrument is very compact and solid; the conven- 
ience of the observer has been studiously considered, with- 
out interfering with the accuracy of the instrument. 

The principal feature of this instrument hes, of course, in 
the accuracy of its graduated circles, which have a diameter 
of 25 inches. They are divided into 5 
minute spaces, and are read off by 
means of four micrometer microscopes, 
which instead of being fixed to the 
pier, can be moved any desired angu- 
lar distance. This 1s especially useful 
in examimmg the graduation. The 
instrument throughout has the latest 
improvements. Objective and eye 
pieces can be interchanged; the bright 
field illumination can be changed in- 
stantly into the dark field with bright 
wires, the level, which indicates se- 
conds of arc, can be read by means of a 
mirror. The piers upon which the te- 
lescope rests are cast hollow, in one 
piece, and the counterpoises are ar- 
ranged within, as shown in the en- 

graving. In use, however, the piers 
are covered with mahogany and lined 
with felt to prevent sudden changes of 
temperature affecting the instrument. 
For the purpose of reversing the tele- 
scope a reversing apparatus running on 
a railway is provided, which is not 
shown in cut, and it takes less than a 
minute to reverse the ponderous instru- 
ment, andit can be done with perfect 
ease. 

We intend in coming issues to illus- 
trate other instruments of precision 
made by the same firm. Messrs. 
Fauth & Co. manufacture all the in- 
struments used by the United States 
Coast and Geodetic Survey. Among 
other matters of interest we expect to 
fumish our readers with a description 
of the graduating engine on which the 
circles of these instruments are divided 
with such marvelous accuracy. 

To Attain Long Life, 

He who strives aftera long and plea- 
sant term of life must seek to attain 
continual equanimity, and carefully 
to avoid everything which too violent- 
ly taxes his feelings. Nothing more 
quickly consumes the vigor of life 
than the violence of the emotions of the 
mind. We know that anxiety and 
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Huxley on Industrial Education. 

If a lad in an elementary school showed signs of special 
capacity, I would try to provide him with the means of con 
tinuing his education after his daily working life had begun. 
If in the evening classes he developed special capabilities in 
the direction of science or of drawing, I would try to secure 
him an apprenticesbip to some trade in which those powers 
would have applicability. Or, if he chose to become a 
teacher, he should have the chance of sodoing, Finally, to 
the lad of genius, the one in a million, I would make accessi- 
ble the highest and most complete training the country could 
afford. Whatever that might cost, depend upon it the in- 
vestment would be a good one. I weigh my words when I 
say that, if the nation could purchase a potential Watt or 





Davy or Faraday, at the cost of a hundred thousand pounds 





Dephosphoerizing Pig Iron-Utilization of 
Phosphorus. 

Professor Wedding, in a paper contributed to a German 
publication, gives some data on the practical working of 
Krupp’s, or rather Narjes’, process for dephosphorizing pig 
iron, The originator of the process is Mr. Narjes, an engi- 
peer connected with Herr Krupp’s works at Essen, who, on 
the 16th and 17th of March, 1877, worked the first heat on a 
large scale, four tons of pig, holding 0°7 per cent of phos- 
phorus, being reduced to metal running 0°134 per cent, while 
the percentage of carbon sank only from 3°10 to 3°08 per 
cent. A patent was applied for and granted on the 2d of 
July; while Bell’s provisional specification was drawn up on 
the 11th of April. 

Narjes’ process consists in dephosphorizing and refining 
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the pig without affecting the carbon 
percentage materially, by oxides of 
iron and manganese partly used as fet- 
tling and partly by additions, The 
practice at Essen is said to be simple; 
the pig is melted in a 18 foot cupola 
with coke in one hour and a half, and 
then tapped into a furnace similar to 
the Pernot, heated by the regenerative 
system. The flat hearth is covered 
with a layer of almost one foot of 
iron melted ata very high temperature. 
Before every heat from 1,500 to 1,700 
Ib. of ore, also heated until sintered, 
areadded. Another point which has 
not yet been settled is whether it will 
be possible, by adding a silicious pig, 
to fit the refined metal for the Besse- 
mer process, for which, as at present 
constituted, it is not suitable, as the 
dephosphorizing process eliminates the 
silicon simultaneously. 
Apropos to the above, the Boston 
Journal of Commerce adds that Mr 
Sidney G. Thomas, one of the inven- 
tors of another famous dephosphoriz- 
ing process, not content with having 
rendered phosphorus—that dreatled im- 
purity of iron and steel—harmless, has 
gone one step further, and proposes 
the utilization of the phosphorus which 
in his process is, as it were, concen- 
trated in the slag. He roasts the cin- 
der obtained in blowing pig with si- 
multaneous additions of lime and oxide 
of iron, in a reverberatory furnace, in 
order to convert the protoxides of iron 
and manganese into insoluble perox- 
ides. After calcination the slag is 
ground fine, and is treated with cold 
hydrochloric or sulphuric acid, diluted, 
or with a cold solution of sulphurous 
acid, which dissolves the phosphoric 
acid. With the latter solvent the phos- 
phate will be almost at once precipi- 
tated on heating, while the sulpburous 
acid, which is driven off, may be re- 
covered by condensation. The solu- 
tion in hydrochloric or sulphuric acid 
may be completely evaporated, form- 
ing a concentrated product which, 








care can destroy the healthiest body; 
we know that fright and fear, yes, 
excess of joy, become deadly. They 
who are naturally cool and of a quiet 
turn of mind, upon whom nothing 
can make too powerful an impression, who are not wont 
to be excited either by great sorrow or great joy, have 
the best chance of living long and happy after their manner. 
Preserve, therefore, under all circumstances, counsels The 
Sanitarian, a composure of mind which no happiness, no 
misfortune, can too much disturb. Love nothing too 
violently; hate nothing too passionately; fear nothing too 
strongly. 
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American Institute Exhibition, 

For forty-eight years the American Institute of New York 
has opened its doors and invited American inventors and 
manufacturers to exhibit their productions, and again this 
year it renews its invitation to all. To such as wish to reach 
the capitalist and consumer, they must admit that New York 
is the place. For details apply to the General Superintend- 
ent, by mail or otherwise, 











FAUTH & CO.'8 MERIDIAN CIRCLE. 


down, he would be dirt-cheap at the money. It is a mere 
commonplace and every day piece of knowledge that what 
these three men did has produced untold millions of wealth in 
the narrowest economical sense of the word.—The Sani- 
tarian, 





Photographic Patterns. 

One of the silk manufacturing firms of Lyons, France, are 
introducing the production of photographic impressions on 
stuffs. They sent to a recent meeting of the Photographic 
Society several pieces of silk with a variety of photographic 
pictures printed thereon, including, among others, a num- 
ber of large medallions representing pictures of the old mas- 
ters. Thelength of the specimens thus exhibited is stated 
as being no less than 131 feet. The process by which they 
are produced is not given, but it is believed, says the Com 
mercial Bulletin, that the prints are made with salts of silver. 





when the former acid has been used, 
contains chloride of lime. These, or 
any other methods practiced for the 
manufacture of phosphates, may be 
made use of. As few have an idea of the ergrmous quanti- 
ties of phosphorus which are annually wasted in the ma- 
nufacture of iron, it may be interesting to cite the fact that 
the phosphorus contained in the iron produced in the Cleve- 
land district of England alone amounts to 30,000 tons, The 
recovery of phosphorus is not a novel idea, but it is possible 
that the concentration of phosphoric acid in the slag (7 to 
15 per cent) may render it practically attainable. 
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Carbon Photo Printing. 

Mr. F. Gutekunst, 712 Arch street, Philade)phia, has or- 
ganized a complete establishment for the printing of photo- 
graphs by the carbon process, that is, in printer’s ink that 
never fades. We have received some specimens of the work 
done, which are unsurpassed for excellence and reflect 
credit on the printer. For book illustration and portraiture 
this method of printing yields the finest results. 
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ote boilers out of ten flew away at once like a covey of birds,” 
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sanitary conditions favor it; but the morbid poison must be 
imported in ships and fomites. A strict quarantine is always 
efficient in preventing the dissemination of the disease. It 
is not contagious, Its essential cause has never been isolated 
or defined, but is assumed to be a specific poison, distinct 
from all other fever poisons. It is spread by infection. In 
the system it acts primarily in two ways: by disintegrating 
the blood and by inflaming the stomach; secondarily, it 
tends to impair the eliminating function of the kidneys. 
The evidence upon which these conclusions are founded, 


A SUBJECT FOR INVESTIGATION. 

In another column we reprint a remarkably suggestive ar- 
ticle from the London Mngineer on the mysterious in boiler 
explosions. 

In spite of conviction of the great majority of boiler in- 
spectors, that boilers explode from inherent defects, weak- 
ness, or gross misusage, our learned and practical contem- 
porary deems it beyond question that there is yet an element 
of mystery attending some of the catastrophes of the sort. 


While-ninety-nine in every hundred explosions may be clearly 
traceable to faults in material or construction, defects due to | With much exact and timely information as to the character 


age or abuse, ignorance, carelessness, or neglect in manage- | and behavior of the disease, and the effects of different 
ment, or some other preventable cause, the Hngineer be- , modes of treatment, will be found in Dr, Stillé’s lecture, re- 
lieves, and is not alone in believing, that in the hundredth | ported specially for the SUPPLEMENT. 
case the boiler nay suddenly fly to pieces in the absence of oe 
_all known conditions tending thereto. A NEW METHOD OF LOCATING LIGHTNING RODS. 
The strength or weakness of this position hinges on the; The Brockton (Mass.) Weekly Gazette contains a long ac- 
circumstance that when a new and strong boiler explodes | count of a so-called wonderful discovery which has been 
*‘ mysteriously” it is rarely possible to determine what the | made by Messrs. George S. and A. R. Prescott, of Merrimac, 
immediately antecedent conditions were. The engineer in | Mass. These gentlemen have ascertained that ‘lightning 
attendance is usually killed; and there is no means of telling | never strikes the earth except in localities directly over what 
‘exactly what was the condition of the boiler, or what was | may perhaps be best described as electrical currents on or 
going on in it, the moment before the explosion occurred. | | below its surface, with which currents the electrical dis- 
| The recklessness, ignorance, or misconduct of the engineer | charge invariably communicates. This has been determined 
may have brought about the disaster; but it is not safe to | by a multitude of tests made in localities widely separated. 
assume his fault in all cases, as the only alternative to inde- | It follows, therefore, that in places where these currents are 
| terminable conditions. not found to exist, no danger need be apprehended, as in up- 
In the Coltness case referred to, for example, ‘‘ when six ward of four thousand instances, where tests have been 
made during the past three years, no record can be found of 
any exception to this universal rule.” 








the boilers are described as strong enough to stand a pressure 
of 300 pounds, and it is not easy to see how such a pressure; This is certainly a wonderful discovery and merits careful 


of steam could have been produced through any fault of the | attention, The subject isin the domain of science, and it 
engineer or otherwise. can be reasonably presumed that the Messrs. Prescott have 

In a recent attempt to explain why boilers explode a Phil- | some knowledge of electricity, especially of earth currents, 
adelphia paper says: since their work is claimed to be in the detection of such 

“«If we could get down to the bottom facts of every boiler currents, Moreover, these gentlemen must have made use 
explosion it would probably be found, in nine cases out of | of scientific methods, which past experience has shown to 
ten, that the engineer in charge had permitted the water to | be indispensable, or they must have created a new method 
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| of water will make seventeen hundred cubic feet of steam.” 


#7 | cannot contradict the charge. The circumstance, however, 


. 124 | been shown how enough red hot iron could be present in any ' ‘education has overlooked. Their method also has never 


| valves could not deal. 


get below the flues, and that,-upon ascertaining the fact, he | which rests on a scientific basis and is not dependent upon 
had, in his fright, turned cold water in upon the hot iron. | the freaks of the observer. 

No boiler that was ever made can withstand thetremendous| On careful inquiry we have ascertained that the Messrs. 
pressure applied by the sudden conversion of a large volume | Prescott lay no claim to a knowledge of science. They are 
of water into steam, and the reason why it cannot may easily | farmers, and have gained their knowledge of agricultural 


be comprehended when it is remembered that one cubic foot | operations from actual practice in this pursuit, and not from 
mere theories. Whatever success they have obtained in 


farming has been due to the experience which has been 
handed down to them and by a lifetime of labor in their 
chosen pursuit Without any knowledge whatever of elec- 
that to convert the cubic foot of water into steam would use tricity, they have suddenly made a discovery which puts to 
4| UP the spare heat of something over a quarter of a ton of red the blush the labors of scientific men in meteorology; have 
I | hot iron, makes the sudden conversion of a large volume of , curbed, so to speak, the thunderbolts of Jove; have within 
water into steam, in any ordinary boiler, altogether doubt- | ‘their reach an immense fortune; and, more than all, have 
i |ful. As the Engineer pertinently remarks, it has never yet ' demonstrated that honest ignorance can discover what skilled 


This theory is, and has been, widely accepted; and is a 
very plausible one for throwing the blame on the dead, who 





boiler to cause a development of steam with which the safety , been employed or even thought of by scientificmen. We 
shall first describe it in practical operation, and then devote 
The electrical theory of explosion, the theory that under a few words to its theory. Having cut a forked stick from 
certain unknown conditions the decomposition and recompo- @ tree—any kind of wood will answer, although the dis- 
sition of water may take place explosively, and similar coverers prefer a forked stick from an apple tree, an elm, ar 
guesses, are equally unsatisfactory when brought to critical a hazel—the two forks are grasped firmly with both hands, 
test of fact and experiments. The circumstance that many leaving the portion above the fork projecting skyward and 
explosions take place just when an engine is startedsuggests not earthward. With the stick held in this manner, and 
the possibility that the sudden reduction of pressure may, ‘with a look which may be described as sublunar, the oper- 
cause a part of the water to flash into steam; and it is sup-| ator walks over the ground to and fro, here a little and 
posed that somehow, by some physical law not yet discov- there a little, until he perceives that the projecting part of 
ered, the flashing process may be self-continuing in spite of the stick begins to point downward. Then he stops and an- 
the restoration of the pressure. This, however, is sheer nounces that there is an earth current beneath him. He 
hypothesis, and involves conditions as mysterious as the does not know what an earth current is, nor how it usually 
mystery to be explained. And after all, what is wanted at manifests itself, nor what tests are usually employed, nor 
this time is not a plausible explanation of an unavoidable dis- does he need to know, for the green apple tree stick decides 
aster, but a critical investigation of the behavior of water the point. He must not, however, wear rubber boots; 
and steam under all conceivable conditions likely to obtain in leather boots are preferable. In this way four thousand 
boilers. As soon as investigation has determined absolutely tests have been made and repeated; sometimes with a green 
all the circumstances under which water explodes, the in- “apple stick, sometimes with an elm stick. Changing the 
ventor will lose no time in furnishing a boiler which will not ‘character of the stick, however, appeared to make no dif- 
explode under intelligent management. Thanks to what has | ‘ference. Further experiments, however, are needed to clearly 
already been determined the range of mystery in boiler ex- | ‘establish this point. 
plosions has been narrowed, numerically speaking, to a frac-| When the stick points to the ground it is clear evidence 
tional percentage. To remove the remaining mystery is a | that a lightning rod must be led to this point. If no earth 
task that may well engage any ambitious student of physics, | currents are found by this method, the house in this local- 


who wishes to gain an honorable fame by benefiting his | ity is pronounced to be safe, and does not need lightning 
kind. rods. The Messrs. Prescott form a marked exception to the 


old adage that ‘‘a prophet is not without honor save in his 
own country and among his own kindred,” for no other 
“lightning rod man” is employed in the neighborhood of 
to the plague that prevails at Memphis and Havana, and their native town, Merrimac, and their fame has spread far 
threatens every commercial city of the country, our readers and wide. Treasurers and presidents of banks, city engi- 
cannot fail to be interested in the critical review of the neers, teachers in academies and schools, proclaim that, 
natural and clinical history of yellow fever, by Dr. Alfred however impossible it may seem, they have been witnesses 
Stillé, in the current issue of the Screntirtc AMERICAN Sup- to the Messrs. Prescott’s skill—perhaps we should say to 
PLEMENT. Mr. Prescott’s skill, for one of the brothers excels the other 
There is probably no man living whose competence to dis- | in this matter—and no amount of scientific skepticism can 
cuss the subject is more widely recognized; and now that the | | change their faith in Mr. Prescott’s discovery. Hundreds of 
newspapers are so full of speculation and error in respect to people are ready to testify to the fact that Mr. Prescott has 
inte | Be origin and propagation of the disease, the profession as repeatedly discovered places where lightning has struck in 
2 of | well as the public will be glad to know from him what he the past; and on being led by the oldest inhabitant into 
holds to be positively known about it. "Places remote from the Prescott homestead, has infallibly 
Dr. Stillé traces the origin of yellow fever to the West | | proclaimed to the awestruck observers, ‘‘ Lightning once 
Indies. There it was first discovered; and from West India struck within four feet or less of this point.” So much for 
ports it has, in all instances, spread. It has never originated the practice. Now for the theory. 
elsewhere, however favorable the conditions may have been me It is claimed that ‘‘the human frame is the most sensitive 
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STILLE ON YELLOW FEVER. 
At this time, when public attention is so forcibly drawn 
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for its rapid extension when once introduced. A high tem- electrical influences of any organized form. Indeed, so 
perature is essential to its propagation; salt water and un- tor ‘ar as coguizant to the sense and present knowledge, elec 
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tricity seems to be the factor of the mysterious principle of 
life in the work of the human system.” Mr. Prescott has a 
wonderfully sensitive organization. He has the hitherto 
unknown “electric sense,” and he can, to speak meta- 
phorically, smell electricity or taste it in the air or earth. 
He is not, however, the only person who has claimed to have 
this power, If he and his friends will procure a copy of 
Baron Charles von Reichenbach’s “‘ Physico-Physiological 
Researches in the Dynamics of Magnetism, Electricity, 
Crystallization, and Chemism,” published in Partridge & 
Brittain’s Spiritual Library, it will be found that Mr. Prescott 
belongs to the class called sick sensitives; in other words, to 
a class of persons whose systems are supposed to be pecu- 
liarly sensitive from disease to general cosmical phenome- 
na. In the same book will also be found a long account 
of the use of a forked stick, which use is there called Blé 
tonism, from the name of an agricultural laborer who had 
great success in its use. It is evident that agriculture is 
about to assert itself in the cognate field of electricity and 
magnetism. An account of the forked stick can also be 
found in Dr. Hutton’s Mathematical Recreations, which 
is a translation with additions of Montucla’s improvement 
of Ozanam’s Recreations. An account of the virtues of the 
forked stick can also be found in Dr. Herbert Mayo’s ‘‘On 
the Truths contained in Popular Superstitions” Letter 
XII. (London, 3d ed., 1851). It may interest Mr. Pres- 
cott to know that his forked stick has various names. It 
has been called divining rod, virgula divina, baculus divina- 
torious, baquette divinatoire, and the wonders accomplished 
by its use have been testified to by thousands of people for 
more than acentury. If Mr. Prescott is a reader of fiction, 
he will also find an account of Douster Swivel’s use of the 
forked stick in Walter Scott’s novel ‘‘ The Antiquary.” 

It is said by Mr. Prescott’s believers that if he did not use 
such an absurdly simple contrivance as a forked stick he 
would have more followers and make a greater fortune. In- 
deed, it has been proposed that he should get up a compli- 


cated contrivance with a maze of wheels and electro-mag- | 


nets, which should have nothing, however, to do with his 
method; but walking forth in boots (leather), with the stick 
and the machine, he should attribute the discoveries to the 
machine. Pessimists claim that he would then be in entire 
sympathy with the age. 

Briefly let us sum.up the claims of the Prescotts. We 
shall put the claims against the evidence in the following 
table: 


CLAIMS. 

A forked stick in the hands 
of a sensitive person is a 
scientific instrument capable 
of detecting earth currents, 


Mr. Prescott belongs to the 
class called “‘ sick sensitives.” 


Earth currents have a de- 
terminate direction, and un- 
der the action of thunder- 
storms will always take the 
same direction. 

The electric discharge seeks 
to unite itself with earth cur- 
rents, 





EVIDENCE, 


No evidence has ever been 
submitted to men capable of 
judgment on this point, The 
belief is supported only by 
invalids, and is an evidence 
of invalidism. 

No medical school of any 
standing believes in the pow- 
ers of the ‘‘sick sensitives ” 
to discover occult phenome- 
na. No master of his pro- 
fession believes in such pow 
ers. 

Earth currents do not have 
a determinate direction, and 
the influence of a thunder- 
storm does not determine 
their direction. 

No evidence. This can 
only be determined by elec- 
trical tests, which Mr. Pres- 
cott and his friends are in- 
capable of making, from utter 
ignorance of the subject of 
electricity. 


The above is our statement of the case, and it is only jus- 
tice to Mr. Prescott and his followers to state his case in the 
same manner, with a few comments, which can be taken or 


rejected. 
CLAIMS, 
Four thousand test cases, 
more or less. 


The testimony of innumer- 
able people, including teach- 
ers in high schools, civil en- 
gineers, and prominent busi- 
ness men of high standing 
and respectability. They 
have seen with their own 
eyes. They have been con- 
vinced beyond all doubt, 


Mr. Prescott has eminently 
the air of an honest man. 
He has been known man and 
boy by his neighbors for 
many years, 





EVIDENCE. 

Tests made of twigs from 
three or more kinds of trees, 
all taken from different locali- 
ties, and cut by unprejudiced 
observers. 

Respectability has always 
had great weight in deciding 
upon scientific matters, It is 
reasonable to suppose that if 
a bank president or cashier 
maintains his good standing 
in’ the community, his judg- 
ment on any subject, even on 
one to which he has paid no 
attention, is of value. Civil 
engineers and teachers can be 
summoned as experts in mat- 
ters of scientific evidence. 

Honest looking men have 
never deluded themselves or 
deluded their neighbors, 


Tk conclusion, the use of the forked stick is recommended 
to mining speculators and prospectors. Thousands of re- 


spectable persons in the past have testified to its efficiency 
in discovering lodes of precious metals, and it is one of the 
strangest facts in human history that mankind has stub- 
bornly refused to discover precious metals by the use of 
such a simple means, and have forced themselves into 
what may be called complicated and theoretical scientific 


methods, 
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LABOR AT HOME AND ABROAD. 

The reports of American Consuls in Europe, with respect 
to the conditions of trade in their several districts, have in 
many instances been laid before the readers of this paper. It 
will be no news to them, accordingly, to be told that the 
average condition of industrial communities abroad is far 
below that which has obtained here, even in the worst of 
times. The effect of these reportsis naturally intensified 
when they are massed together, with the evidence on which 
they were based, as they have been in a volume just issued 
by the Department of State. Covering, as they do, all phases 
of the labor question in Europe, these reports furnish 
a telling picture of the condition of the working people of 
Europe—their continued struggle with adverse circumstances 
—as compared with the condition of the working people of 
the United States, and show, as perhaps no single volume 
has ever done before, the difference between labor disfran- 
chised, degraded, and hopeless, and labor free, honorable, 
thriving, and an equal sharer in political power. 

The following deductions are said by the department to be 
clearly proved by the reports: 

1. That wages in the United States are double those of 
Belgium, Denmark, France, and England, three times those 
of Germany, Italy, and Spain, and four times those of the 
Netherlands, 

2. That the prices of the necessaries of life are lower in 
the United States than in Europe, and that the laborer in the 
United States, were he satisfied with the scanty and miserable 
fare upon which the European laborer must live, can pur- 
chase like food for less money than it can be purchased for 
in Europe. 

8. That the French working people, with far less wages, 
are happier than the working people of Great Britain, who 
receive the highest wages in Europe, on account of the 
steadiness and the economical habits of the former, and the 
| strikes, drinking habits, and consequent recklessness of the 

latter. 

4, That more misery results from strikes, drinking, social- 
ism, and communism in England and Germany than from all 
other causes combined, hard times included. 

ee en 
DRAGON FLIES. 

“Dragon flies,” ‘‘ mosquito hawks,” “ devil’s darning 
needles "—these are some of the common names for certain 
well known neuropterous insects of the family Lidellulida, 
They are commonly seen skimming in swift flight over the 
surfaces of ponds and other bodies of still water. The head 
and thorax are greatly enlarged—the eyes entirely covering 
the sides of the former—and the hind body is very long and 
slender, terminating in the male with a pair of clasps for 
seizing the female. The two pairs of wings are nearly equal 
in size, transparent, and finely netted, and in many species 
clouded with broad bands of brown, blue, or crimson. The 
flies attach their eggs to the submerged leaves of aquatic 
plants or drop them carelessly upon the surface of the water. 

The larve are aquatic, living at the bottom of the pool or 
stream they inhabit, and breathing by means of trachee situ- 
ated in the tail. They are further characterized by what is 
known as a ‘‘mask,” which is an elbowed extension of the 
labium or under lip, and is armed at the extremity with two 
sharp hooks for seizing and holding the prey. When not in 
use this apparatus is folded up over the lower part of the 
face, but to grasp a victim may be suddenly thrust forward, 
These dragon fly larve feed upon young mosquitoes or 
‘‘wrigglers” and other aquatic insects, particularly the 
young of May flies (Zphemeride, They are active and pre 
dacious in the pupa as well as in the larva and perfect states. 
When about to change into a fly the pupa leaves the water 
and crawls upon some plant or other object above the sur- 
face of the water. After clinging there a short time a rent 
appears on the top of the thorax, through which the fly 
emerges.— Prof. CO. V. Riley. 

a 
Louis Favre. 

The news of the death of Mr. Louis Favre, the contractor 
of the Great Tunnel of the St. Gothard, spread through the 
city of Geneva on Saturday, July 19, calling forth, says the 
Swiss Times, universal expression of sympathy and regret. 
Louis Favre was a man of more than ordinary merit. He 
commenced life as a day laborer and won his way up to the 





the great enterprise of his life, and his descendants may 
speak of him with more pride as Favre du Gothard than if 
he had been born to one of the.thousand titles to a de or a 
von, At the time of his death he had overcome the great 
obstacles to the success of his gigantic undertaking, and it is 
no secret that these obstacles came rather from men than 
from nature. He falls, as fell Sommelier of the Mont Cenis, 
after years of persistent and weary warfare at the moment 
when his labors were to be crowned with honor, riches, and 
the calm enjoyment of a worid-wide reputation which all 
men love so weli. 


leaves a remembrance of a lion hearted man, endowed with all 
the charm which comes from strong will tempered by rich 
experience and a buoyancy of spirits which nothing could 
repress. 
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THE AMERICAN ONION-SMUT IN FRANCE. 
“According to M. Max. Cornu, in a note recently presented 
to the French Academy, the onions are being attacked im 
the vicinity of Paris by a fungus which fills the interior of 
the bulb-scales and the base of the leaves with a black pow- 
der, A longitudinal section of the bulbs attacked (which 
belong to the early variety of the white onion and the onion 
of Nancy) shows that the black dust occupies the entire 
substance of the scales or of the leaves. The presence of the 
parasite, in addition to the decay which it produces, greatly 
modifies and alters the normally white appearance of the 
onions. The black dust, examined with the microscope, is 
seen to be composed solely of an enormous quantity of 
spores; and these spores are characteristic of a genus of usti- 
laginer, which was first called polycystis by Leveillé, and 
afterwards urocystis by Robenhorst. 

The particular species under consideration is new, not 
only to France, but to Europe, and is not mentioned in the 
works of Tulasne. Dr, Farlow, of Harvard College, m his 
report on the diseases of onions, first called attention to it, 
and described it as new under the name of urocystis cepule. 
It is only in recent years that the fungus has made its ap- 
pearance in America, its ravages for a dozen years past hav- 
ing been confined to the States of Connecticut and Massachu- 
setts, where the culture of onions forms an important branch 
of agriculture. Here it has produced a damage amounting 
to many thousands of dollars a year. At the date of Dr. 
Farlow’s report the disease was as yet unknown in New 
York. Dr. Farlow thinks that the fungus has come from 
some of our wild species of onions. Mixing the seeds with 
lime or special treatments of the soil have no effect, and it 
appears that it is necessary to wait four years before com- 
mencing onion culture in the same soil again. “It is not 
the first time,” says M. Cornu, “that a new infection has 
come to us from America. Without citing the phylloxera 
and dorysphora, insects equally to be feared, Imay mention 
the oidium of the vine, and puccinia malvacearum, the latter 
of which I first noticed the presence of in Europe.” 

We are willing to father the potato-bug, the phylloxera, 
and, perhaps, the onion-smut, since it was first detected here; 
but the so-called ‘‘ oidium” of the vine occurs here, not on 
native vines, but on those of European species raised in hot- 
houses, As for the mallows-brand (puccinia malvacearum), 
no American mycologist has as yet reported its presence 
among us; we have seen specimens from Africa, however. 

ee 
NORDENSKJOLD’S EXPEDITION. 

The fact was announced not Jong since that Professor 
Nordenskjold’s expedition bad survived the winter, ice 
bound near East Cape, Siberia, and that the explorer hoped 
soon to be able to proceed to Behring Strait, about 400 
geographical miles from the Vega’s winter quarters, 
Dispatches from Stockholm and Berlin, August 8 and 4, 
state that the Vega had got clear of ice and passed the strait; 
but no information is given of the route through which the 











alleged intelligence cume. On the other hand, the Alaska 
Fur Company at San Francisco strongly doubt the truth of 
the report. Their advices from the neighborhood of Behr- 
ing Strait were to the effect that the season had been very 
late on the Asiatic side, and that strong east winds had pre- 
vailed, piling up the ice so as to make the possible passage of 
the Vega very doubtful. 


Activity in the Iron Trade. 

Though it is now midsummer, usually a dull season in the 
iron trade, the demand for iron is great and prices are tend- 
ing upward. The intelligent secretary of the Iron and Steel 
Association of the United States predicts thdt the product 
this year will be the largest the country hasknown. Healso 
believes that the activity which prevails to-day in all branches 
of the iron and steel trade will continue for at least a year to 
come. Nearly all the favorably situated rolling mills are in 
operation, and numbers of these mills, as well as furnaces 
and steel works, have orders ahead for several months. The 
truth is the iron industry has been so long under a cloud that 
the actual need of iron throughout the country is enormous. 

en tee 

Many persons are puzzled to understand what the terms 
“‘fourpenny,” “sixpenny,” and “‘tenpenny” mean as ap- 
plied to nails, ‘‘Fourpenny” means four pounds to the 
thousand nails, or ‘‘sixpenny” means six pounds to the 








front rank by sheer force of will and honest industry. This 
name will be handed down to posterity in connection with | 





To those who had the good fortune to meet him in his 








great natural worksbop, the bowels of the St. Gothard, he 


thousand, and so on. It is an old English term, and meant 
at first ‘‘ ten pound ” nails (the thousand being understood), 
but the old English clipped it to ‘‘ tenpun,” and from that 
it degenerated until “ penny ” was substituted for ‘‘ pounds.” 
When a thousand nails weigh less than one pound they are 
called tacks, brads, etc., and are reckoned by ounces. 

tO 

The Paper Maker® Association. 

The second annual convention ef the Paper Makers’ Asso 
ciation of America assembled at the Grand Union Hotel,Sara- 
toga, N. Y., July 30 About forty manufacturers were pres- 
ent. Wellington Smith, of Lee, Mass., presided. He said that 
although prices were lower than last year the trade was in a 
better condition, there being an :acreased demand; that a 
year ago the trade was in the lowest condition ever known, 
but now the mills throughout the country were running on 
full time. 














Scientific American. [Aucust 23, 1879. 


taken off. Thus each consumer pays for what he uses, and 
for no more. In this way equitable dealing is maintained 
between the company and its consumers. 

The steam may be used to great advantage in cooking. 
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nected with steam heating by generating the steam at a 
central station, and supplying a large area with steam for 
heating, for cooking, and for power, through underground 
pipes, thoroughly protected against radiation, and provided 
with expansion joints, steam meters, pressure regulators, 





THE HOLLY SYSTEM OF STEAM HEATING. 
These are the days of large enterprises, when things are 
done by wholesale, by a massing of labor and a concentra- 
tion of capital. Many of our daily wants are supplied not a 
by the simple, single-handed ways of our forefathers, but by In many large hotels the greater part of the cooking is done 
a system of supply by steam and gas, 
which economizes : but the apparatus 
labor and lessens is too expensive to 
expense, Our light go into general use. 
comes to us through A stove, made of 
pipes in the streets; sheet copper, galva- 
the water used by nized iron, or tin, 
the thousands of at a slight cost, is 
families in any of used in connection 
our large cities with this system. 
comes from a sin- The center opening 
gle source of sup- is nine inches, and 
ply; many of our those around the 
other needs are sup- outside six inches, 
plied in a similar making seven open- 
way; and now, at ings in all. The 
last, our dwellings central steamer may 
and places of busi- be quite long, ex- 
ness, our churches tending downward, 
and public build- with compartments, 
ings, are to be heat- so as to cook seve- 
ed from a common ral kinds of vege- 
center, tables at the same 
We have on one time. There are re- 
or two former oc- ceptacles for cook- 
casions alluded to | i i ing oysters, cus- 
t Hi A tard, tea, coffee. 
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Steam Combination 
Company, of Lock- 
port, N. Y., and 

now we are able to wood or coal stove, 
present our readers and without danger 
with engravings Fig. 1—EXPANSION SERVICE BOX. of burning, and 
representing some avoiding extreme 
of the details of the system. Heating by steam has been {and other apparatus necessary to the perfect working of the heat in the room during warm weather. The steam made 
practiced for years; but it has been accomplished by placing system. with one pound of coal will cook these articles in less time 
the steam generator as near the radiators as possible. This, The first experiment on a grand scale was tried in Janu- | than it would take to start a good coal fire. The steam can 
has demonstrated the desirability of steam as a heating ary, 1877, in the city of Lockport. Three miles of under- | be taken from the air valve of the radiator through a small 
agent, and at the same time has proved its hygienic and | ground pipe were employed to thoroughly test the feasibili- | rubber hose, into the bottom of the central column of the 


economic superiority over other methods of heating. The | ty of the project. It proved a complete success, and the | stove. 
In addition to the uses already enumerated the steam may 


Holly system goes a step further and increases the mea- jumeteyd is now engaged in introducing the system into i 
sure of economy and safety, and decreases the labor con-| several of the larger cities in this country. be used as a source of power. Steam fire engines used in 
In the pipes used in this system, an expansion 
junction service box,, Fig. 1, is placed at intervals of 
100 to 200 feet. This provides for the free longitu- 
dinal expansion and contraction of the mains, and 
from this box the service pipes are carried under- 
ground to the basement of buildings to be heated. 
The service pipes, having an adjustable hood inside 
the junction box, may be turned downward, thus 
taking up the water of condensation as fast as it 
accumulates, and carrying it forward to the regula- 
tor valve inside the cellar walls, as shown in Fig. 2. 
At this point, the water of condensation being at 
the degree of heat due to 50 Ib. pressure to the 
square inch, is wire drawn, and by this reduction of 
pressure it is largely reconverted into steam, and is 
carried on to the radiators, where it is again con- 
densed. By this device it will be seen that although 
50 Ib. pressure is carried in the mains, it may be re- 
duced to one or two pounds in the building, and 
therefore in a house two or three miles distant from 
the boiler there will be precisely the same result as 
in a building only a few feet away. The consumer 
living near the boiler house will have no advantage 
over the consumer living a mile away, since each 
will ordinarily carry the same house pressure—and 
consequently at the same temperature. 

This system admits of the use of all kinds of ra- 
diators; but the new atmospheric radiator invented 
by Mr. Holly (shown in Fig. 3) is probably prefer- 
able to anything else, as the internal pressure and 
external atmospheric pressure are equal, admitting 
of the use of thin sheet metal in their construction. 
Steam may be admitted to the radiator so that it 
will cover any proportion of its inner surface, and 
being very thin, the same amount of surface will 
give off more heat than the ordinary heavy cast 
iron or wrought iron radiators. 

The distributing pipes are freed from water by a 
steam trap (Fig. 4) invented by Mr. Holly. The 
water resulting from condensation in the building is 
delivered to an accumulator, from which it may be 
forced by steam pressure at any time to a tank in the 
attic, to be distributed through the house for gene- 
ral use as it may be required. A vertical section 
of a dwelling, provided with this heating appara- 
tus, is shown in Fig. 5. The supply pipe and ex- 
pansion joint are seen under the sidewalk. The re- 
gulator stands in the basement, and the radiators are 
shown in position on the several floors, 

The steam used by each consumer makes its own 
record upon a strip of paper moved by the clock- 
work of the meter (Fig. 2). The pencil denotes the 
quantity of steam used, and the time of day at 
which cach radiator in the house was put on or 


more quickly and 
better than by a 
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: 
connection with the system will need no boiler, and may | unripe cocoanut. This liquor possesses properties which 


therefore be made very light and portable, and one of the 
principal items of expense will be avoided. 

Snow and ice can easily and cheaply be removed by 
steam from streets and sidewalks, where in large cities it 
is frequently a serious obstacle to ordinary locomotion and_ 
traffic. Avreceptacle one by six feet, near the curbstone, 
with a steam coil at the bottom, will melt the snow as fast 
as delivered therein, and the water will be conveyed to the 
adjacent sewer. Experiments show that the cost in fuel of 
melting a ton of snow in this manner will not exceed five 
cents. 

The matter of steam supply for large districts is no longer | 
a question of experiment. Two or three years of actual test 
have established this system as one of the institutions that 
conduce to the comfort and safety of the masses; and we 
may expect at no distant day to see the inhabitants of our) 
cities and villages enjoying the comforts of an equable tem- 
perature, a healthy atmosphere, and a safe and convenient | 
power for driving machinery either small or large. | 


+0 are 
European Railway Speeds, 

A paper has been published in Germany showing the dif- | 
ferent rates of velocity at which railway trains travel in| 
different countries. According to this table, the swiftest 
funs are in England, between London and Dover, London 
and York, London and Hastings, where the average reaches 
8) kilos—50 miles—an hour. In Belgium some trains 
travel as fast as 67 kilos—nearly 42 miles. The express 
trains from Paris to Bordeaux, Orleans line, average 63 
kilus—391¢ miles; the same speed is attained by the express 
trains between Berlin and Cologne. Between Bologna and 
Brindisi the average maximum is 50 kilos—nearly 3114 
miles. The average Austrian express speed is from 40 to 48 
kilos—25 to 30 miles. On the Moscow and St. Petersburg 
line one travels at the rate of 43 kilos—nearly 27 miles—per 
hour; the same speed is observed in Switzerland between 
Geneva and Lausanne, and between Zurich and Romanshorn. 
But on the other Swiss lines one must be content with a 
slower pace. Thus from Zurich to Basel the highest speed 
is 38 kilos, and between Basel and Berne, 34—nay, between 
Soleure and Bergdorf the moderate gait of 25 kilos, or a 
little more than 1544 miles an hour, is observed. . There are 
in Switzerland no purely ‘‘ through” trains. 
+O 

Havana the Pest-Breeding Place. 

Dr. Chaillé, chairman of the Havana Commission, has 
lately written to the National Board of Health as follows: 

As to the sanitary condition of Havana and of its harbor 
it would be difficult to devise conditions more favorable to 
propagate disease, Built upon a thin layer 
of earth which covers extremely porous coral 
rocks, this foundation is deeply saturated 
with the excrements of many thousands of 
human beings and of animals, continuously 
deposited throughout a long series of years. 
Nothing can be worse or more offensive than 
the privy system of Havana. Associated 
with the evil hygienic conditions of the city 
the harbor is, if possible, in even fouler con- 
dition. 

This harbor, about one mile long, two thirds 
of a mile wide, and some thirty feet deep in 
the deepest places, has a difference between 
its minimum low and its maximum high tide 
of jess than two feet; and into this almost 
stagnant pond is daily poured the sewage of 
the city, the offal of the slaughter houses, 
and the refuse from at least two large hospi- 
tals habitually infected with yellow fever and 
located on the very edge of the harbor. The 
feecal odor from this harbor is often distinctly 
perceptible. 

Among other things done, at the suggestion 
of Dr. Daniel M. Burgess, of Havana, to 
whom I owe much, I have inspected the bal- 
last sold to and transported by ships from this 
port. Repeatedly has the ballast from this 
port been accused of causing outbreaks of 
yellow fever in ports of the United States, 
and as repeatedly has this been discredited. 
I have no hesitation in asserting, as the re- 
sult of personal examination, that if there be 
anything whatever which can serve as fomites 
to transport yellow fever poison, the bal- 
last from this port appears to be eminently 
fitted for this purpose. In my opinion, the 
National Board of Health should at once 
adopt such measures as may be needful to pro- 
tect our ports against the dangerous risks they 
are subjected to by all ballast from this port. 

e_— eo 
New Use for Cocoanut Milk. 

Dr. George M. Sternberg, Secretary of the 
National Health Commission, now at Hava- 
na, says: 

I find that the air of our laboratory is load- 
ed by minute spherical organisms, and con- 
tains bacteria not distinguishable from bacte- 
reum termo, 1 have made some experiments 
for testing apparatus designed for the purpose 
of keeping putrible fluids germ-proof, using 
for my test the liquor from the interior of an 

















Fig. 5.—INTERIOR ARRANGEMENT OF HEA 
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will, I believe, make it of great value. It is trans- 
parent as water when the nut is not too ripe, is contained in 
a germ-proof receptacle (the cocoanut), and when exposed to | 
the air, bacteria and other organisms develop with astonish- | 
ing rapidity. In my first experiment two portions from the 














Fig. 4.-STEAM TRAP, 


same nut were placed in small beakers, one exposed to the 
air and the other protected by the glass cover and bell jar 
(Lister’s apparatus), with previous precaution of heating ap- 
paratus to 320°. The following morning the portion exposed 
to the air was milky in appearance and loaded with bacteria 
large and small, and had upon its surface a pellicle contain- 
ing the cells of some fungus; the portion under the bell jar 
was clear as water. I have succeeded in keeping this liquor 


in quantity for three days in a Florence flask, made germ 
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germ filter. I have made several good negatives of bacteria 
developed in cocoanut liquor for the purpose of testing my » 
lenses and apparatus. I propose to continue the experiments 
commenced during the ensuing week. 
Se SS Te Uae 

Hollway’s Metallurgical Process, 

The Council of the Society of Arts, London, in their 
annual report, state that, looking at the character of all the 
papers brought before the Society during the year, the Coun- 
cil feels that they will compare favorably with those of any 
previous session. It would take too long to discuss the re- 
spective merits of all the papers which have been read since 
Christmas, they were all of considerable value; but amongst 
them are some deserving special mention, and in Mr. Holl- 
way’s paper on ‘‘ A New Process in Metallurgy” were em- 
bodied the results of some of the most important experi- 
ments which have recently been made in that science, Mr. 
Hollway proposes to reduce metallic sulphides by using the 
ore itself as the chief fuel for the reduction. This is done 
by forcing a current of air through the molten sulphides, 
At first the combustion is started by using coke, but after- 
wards it is found that sufficient heat is generated by the oxi- 
dation of the sulphides, without any further addition of car- ° 
bon. The process has not yet passed beyond the experi- 
mental stage, but should it prove a commercial success, it 
will effect a most important economy in one of the largest 
industries in this kingdom. So great was the interest 
aroused by Mr. Hollway’s paper, that it became necessary to 
devote a second evening to its discussion; on both occasions 
the room was crowded, and the discussion was of an im- 
portant and influential character, the opinions expressed be- 
ing almost uniformly favorable. Of all the papers read be- 
fore the Society during the year, Mr. Hollway’s is the one the 
Council consider the most remarkable and the most impor- 
tant. Should the process at all carry out the expectations 
of its inventor—and he is supported by some of our leading 
chemists—it will add one more to the many great inventions 
which it has been the constant aim of this Society to intro- 
duce to the world. 
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Gelatine, 

Gelatine, it is said, has a peculiar action on gum; if gum 
be added to gelatine, and the mixture sensitized with am- 
moniacal potassium bichromate, the behavior of the latter 
substance is very little altered by the addition of the former. 
Its solubility in hot water is somewhat increased, and to 
obtain the same degree of insolubility for the image as with 
pure gelatine the exposure must be longer. Butif the mix- 
ture be acidulated with acetic acid, the film after exposure 
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proof by heating to 320° Fah., and provided with a cotton | and desiccation is less soluble than one consisting of chro- 
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TING APPARATUS. 


mated gelatine only with acetic acid. Gum, 
therefore, renders an acid solution of gelatine 
less soluble, and the reason for this is believed 
to be that glutin and arabic acid form a com- 
pound solid only with difficulty Borax 
thickens a gelatine solution, and the alkaline 
reaction of the same substance tends to render 
the chromated gelatine more insoluble. Cal- 
cium nitrate gives to gum an enormous power 
of adhesiveness, 

> 

Gas Lighting Experiments. 

Colonel Haywood, C. E__, the engineer to the 
City Commissioners of Sewers, London, has 
reported to them the results of an experiment 
now being made in a portion of Queen Victo- 
ria street, between Mansion House Station 
and the Poultry, with new gas burners, by the 
Gas Light and Coke Company, at their own 
expense, 

The experiments commenced on the 6th 
March. The new lamps are fitted with Sugg’s 
London Argand “ Governor” burners, with 
glass chimneys. They are of two sizes—one 
consuming 22 cubic feet of gas per hour, the 
other 50 enbic feet, The gas is consumed in 
the smaller burners in two concentric columres 
or rings of flame, and in the larger burners in 
three rings, The burners are so arranged as 
to be self-lighting when the gas is fully turned 
on, They are in lanterns of an improved de- 
scription, the smaller in lanterns octagonal in 
plan, and the larger in twelve-sided lanterns. 
Both lanterns are larger than those ordinarily 
used, and have the upper parts glazed with a 
new kind of white glass, which partly reflects 
and partly transmits the light. The lower 
portions are glazed with ordinary clear glass. 

Proper means are provided for ventilation 
and preventing down draughts. There are 
30 of the smaller and 5 of the larger lamps, 
and they supersede 55 ordinary lamps. The 
length of the street lighted is 358 yards, The 
burners consuming 22 feet of gas per bour 
have an estimated illuminating power of 80 
candles, and thus 80 lamps are equal to 2,400 
candles. The 50 foot burners have a power 
of 200 candles, and five lamps are thus equal 
to 1,000 candles. The ordinary lamps tempo- 
rarily superseded are equal to 770 candles, or 
41¢ times less than the experimental lamps. 
The cost of the 55 ordinary lamps superseded 
is £4 17. 62, exch per annum, or £268 2, 6d. 
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in all. The cost of the smaller experimental lamps is £15! through 10 to 20 degrees. The two occurrences were sim | 


_ 1s. each per year, and of the larger £41 2s, 6d., or £777 2s, | ultaneous, apparently, for I could detect no difference in 


the instant of their manifestation. Indeed, so sure an indi 
cator of the flash was the galvanometer, that when I shut 
myself up in a dark room, signaling to an observer of the 
storm when the needle moved, and receiving from him a 
signal when a flash of lightning occurred, our signals were 
simultaneous, The next day it was ascertained that the 
storm was twelve miles distant to the north; therefore, at 
least five hundred square miles of the earth’s surface had its 
electrical condition changed at each flash of the lightning. 
AtFrRepD M. MAYER. 


6d. in all. The new system, therefore, is nearly three times 
more costly than the old. The general result, therefore, is 
that the new system gives nearly 44¢ times as much light as 
that in general use, and costs about three times as much. 
It should be added that the experiment is being conducted 
at the sole cost of the company. 





Correspondence, 


An Invention Called For. 
To the Editor of the Scientific American : 

There is one invention which is very much needed by the 
farmers of America, one which would add millions to their 
income, millions to the commerce of our country, and one 
which, if it can be invented and successfully operated, will 
make the inventor a millionaire. It is some kind of a ma- 
chine by which the loss in the wheat crop will be reduced 
to, say, one fifth of the crop. 

I will give you an idea of the loss in the crop by stating 
an experiment which I have tried this summer to test the 
loss. A neighbor had a field of 85 acres near my house, 
which was judged to make 10 to 20 bushels peracre. When 
fully ripe I selected one square yard, which I was sure was | laris or the Pole Star. Although a faint, misty object it was 
less than an average of the field, cut, dried, and rubbed it | nevertheless quite conspicuous and unmistakable. For a 
out very carefully. It weighed 6 oz. Calculating from that | comet it bears magnifying well, as it was much more satis: 
datum, the field made 2,571 bushels. When the crop was cut | factorily seen with a power of 60 than 40 diameters. Later 
it was saved as clean as is usual, and was as cleanly thrashed | in the evening I applied a ‘‘ solid ” E eyepiece, giving a mag- 
as any I ever saw; and yet he only got 1,050 bushels, which | nifying power of 140 diameters. This eyepiece, owing to 
shows a clear joss of 1,521 bushels; in other words, he saved | the absence of reflections, which take place in the ordinary 
about two fifths and lost three fifths of the crop. negative eyepiece, gives an intensely dark field, the sky ap- 

I have never known more than one half of a crop saved | pearing an almost jet black, and under this power the nucleus 
even by the most careful management. It seems to me that was quite bright and sparkling, although much of the outer, 
one fifth, or 500 bushels, in 2,500 would be a heavy loss, | more hazy part was lost. The comet was also visible in a re- 
but when it is 1,500 in a crop of 2,500, it is unbearable. flector of only two inches aperture, with powers of 30 and 45; 

I think if you will present this subject, through the Scr-' and in clear weather I think no one could fail to see it with 
ENTIFIC AMERICAN, to the inventive geniuses of our country, | this aperture if possessed with keen eyesight, although I con- 
that some of them will probably invent machinery by which | sider it a severe test with ordinary eyepieces. 
this tremendous loss will be at least greatly reduced. It} During the three hours in which I had the comet under 
may be proper to say that the wheat was cut with cradles, | observation (with only occasional rests to render the eye more 
and cut very clean, the field thoroughly raked, and it was | sensitive to details) I had a most beautiful and awe-inspiring 
thrashed by an A No. 1 steam thrasher. Will the farmers view of its motion among the stars. The observations ex- 
who see this try similar experiments next harvest and note tended from 10 o’clock P.M. to 1 o’clock A.M. When first 
their losses? Very respectfully, seen it formed, with three faint stars, a rather condensed Y, 

F. W. Connor. | the comet being at the center or : 

King George Co., Va., July 29, 1879. fork, but at 1 o'clock it had fag. L 
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South Orange, N. J. 


Swifts Comet of 1879. 
To the Editor of the Scientifie American : 
It has been my pleasure to obtain several excellent obser- 
vations of Dr. Swift’s comet of 1879. 
Observations ha 7e been made with a Newtonian reflecting 
telescope of 5 inches aperture and 50 inches focal length, 


of 40 and 60 diameters respectively. One of the most inter- 
esting observations was made on the night of the 16th and 
17th inst., when the comet was between three and four de- 
grees to the left and slightly upward (at midnight) from Po- 








[The foregoing is suggestive, to say the least; and we | moved to the foot of the same, 
should be glad to hear of further experiments to determine | thus: A (Fig. 1) shows its first 
the amount and the occasion of the discrepancy described. Position and B at the close of 
The loss of ripe grain by the depredation of birds, squirrels, observations. This was the in- 
rats, mice, and other vermin, is unquestionably considerable. | verted or telescopic appearance. 
There is a further loss by wastage in the process of harvest-| During its passage from A to B 
ing, especially when any portion of the crop is over-ripe, the comet passed over a very 
due to tardy harvesting or to irregular ripening. But the | faint star, which, although some- 
assertion that three fifths of an entire crop—the actual re-| What dimmed thereby, could 
turns of which exceeded the farmer’s expectation—should Still be seen through the hazy 
be lost in harvesting, or that more than half our annual , body of the comet. On the morn- 
wheat crops are regularly lost that way, is simply incredible. ‘ing of the 28d inst. and this 
We fear—no, nxt that; we are glad to believe—that our cor-, morning very interesting obser- 
respndexi has but added another illustration of the too vations were made from about 
common habit of drawing sweeping conclusions from slender ™idnight until 1 o’clock. It has moved some distance from 
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with B and C ordinary Huyghenian eyepieces, giving powers | 


MISCELLANEOUS INVENTIONS, 

| Mr. Edwin N. Cowdery, of Kalamazoo, Mich., has invent- 
ed a windmill having its wheel and vane hung upon horizon- 
| tal trunnions, so that the wheel will be balanced normally by 
the vane, and may be swung to present the edge of the wheel 
“more or less to the wind. A weighted arm is connected to 
| the vane-staff so as to move with the staff and wheel, and 
‘balance the parts in whatever position they may be turned 
by the wind. 

A device for preventing saws when they are in motion 
from deviating from their proper course, and thereby pro- 
ducing boards of irregular thickness, has been patented 
by Messrs. 1. N. Kendall, of Buckingham, and R. Hall, of 
Gatineau Mills, Quebec, Canada. 

An improved cigar-box has been patented by Mr. Charles 
Heylmann, of Chicago, Ill. This invention relates to an im- 
proved construction of cigar-boxes, by which the cigars may 
be more advantageously exhibited for retailing, and the 
| boxes arranged without any loss of space or inconvenience 
in the show-case. 

Mr. William H. Allen, of No. 18 West 11th Street, New 
York city, has patented an improved automatic grain weigher 
and register for weighing grain, flour, and other similar sub- 
stances as they flow from a spout into a hopper or receiver. 
The apparatus is so constructed as to deliver the substance 
in exact and uniform quantities and accurately register the 
| quantity delivered. The invention consists in an arrange- 
|ment of an open bottomed suspended vessel having a piv- 
oted partition and supported upon a scale beam of peculiar 
construction. The relation of the supply spout and pivoted 
partition is such that the latter is held in position by the 
former until the vessel contains the required amount, when 
| the downward movement of the vessel releases the pivoted 
| partition, the grain escapes, and the recording mechanism 
is operated. The parts automatically regain their normal po 
sition and the vessel again fills and discharges. 

Mr. Emanuel J. Trum, of Brooklyn, N. Y., has patented 
an improved calendar, which will display two successive 
months and days of the week in their proper order opposite 
figures indicating the days of the month. The invention 
consists in placing the figures of the calendar on a card, and 
above and below these strips of paper or card, on which are 
| printed the month, year, and days of the week, one strip 
| indicating the morth last past and the other the current 
month. 

Mr. William Wilmington, of Toledo, Ohio, has patented 
improvements in the moulds used in casting car wheels. 
The invention consists in inclosing the outer periphery and 
a portion of the bottom of the chill in a suitable ring, while 
a portion of the top of the chill is embraced by the bottom 
of the cope, provided with mechanical devices that will re- 
tain the chill in place when moulding the wheel, and at a 
later period will permit the chill to expand freely during the 
operation of casting. 

Mr. Henry R. Robbins, of Baltimore, Md., has patented an 
improved letter box of the kind ordinarily located upon lamp- 
posts, which indicates the time of the collection of the mails 
throughout the day, provides an increased security for the 
letters, and keeps the letters and papers separate from each 
other. 

Mr. Zelotes McKinley, of Camden, Mich., has invented an 
improvement in the class of washboilers constructed so that 
when placed over a fire a circulation of water is induced 




















observation. One square yard is too small an area on which its position first referred to, and is now on aline drawn from through the clothes, the hot water from below being raised 


to base a judgment of the yield of over 400,000 square | the Pole Star to Beta Ursa Minor, and pointed at by Zeta and | 
yards; as a test for the probable loss on millions of acres its Eta of the same constellation (see Fig. 2). shows the pres- 
value is inappreciable —Eps. ] ent position of the comet. It was first discovered 5° north 
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The Inductive Action of Lightning.—A Note from 


by the steam and poured over the clothes in a stream or cas- 
cade to again find its way back to the chamber in the bottom 
of the boiler. The invention consists in the peculiar con 
struction of the false bottom of the boiler. 

An improvement in the class of middlings purifiers, ia 


Professor Mayer. x © » URS4 ni 2. | which an air blast passes through a sieve or screen for the 
To the Editor of the Scientific American : Mio | purpose of carrying off the dust, fuzz, and light particles of 
The following account of experiments on the inductive 93 a bran, has been patented by Mr. Jacob Fitz, of Hanover, Pa. 
actions of lightning, may be interesting to your readers, when F- tf * It cog glare geass = a of parts, which 
viewed in connection with the remarkable experiments of Kip sie | canno ly described without an engraving. 
Mr. George M. Hopkins, which were described in the July eg £ * A device adapted for attacliment to a churn for the pur- 
19 number of the Scrmntrric AMERICAN, under the title "Re pose of catching the cream that escapes through the dash 
“The Telephone as a Lightning Indicator.” Swe ia | opening and returning it to the churn, has been patented by 
These experimentsof mine were made at my mother’s resi-| fa Mr. Homer A. Noe, of Republic, Mo. The invention con- 
dence, in the northwestern portion of the city of Baltimore, * sists in a trapping device that is placed upon the dash rod 
during the summer of 1863. The account of them here POLE and rests on the churn cover. 
STAR | Mr. Fredrique R. Lewis, of Troy, N. Y., has invented an 


given is taken from a review of Professor Rood's investiga- 
tions on the time of duration of the electric spark, written by 
me for the New York Hoening Post of September 8, 1871. 
Astonishing as isthe fact of the concentration of the 
power of a lightning flash into such a minute interval, yet, 
as wonderful is the extent of the earth’s surface affected by 
it; as will be seen from the following experiments of the 
writer, never before published: A galvanometer consists of 
a delicately suspended magnetic needle surrounded by a 


coil of copper wire, through which a current of electricity | 


can pass; whenever this passage takes place the needle 
rapidly turns sround its point of suspension. This 
understood, I connected onze end of the wire coil of the gal- 
vanometer with the water pipes of Baltimore, while the other 
end of the wire coil was joined toa gas pipe of the house 
which is situate in the northwestern part of the city. Thus 
a vast system of metallic wires stretched away three miles to 
the northwest, to the reservoir, and also extended to the gas 
works, distant two to three miles to the southeast. 

A thunder storm was raging at the time, at so great a dis- 
tance iu the north that only the illumination of the clouds 
told when a flash occurred. Yet, whenever that flash took 
place, the needle of the galvanometer was instantly deflected 














of the Great Cluster in Perseus, moving toward the north | 
| celestial pole of the heavens, over which it almost directly | 
passed between the 13th and 14th of the present month. Its 
direction of motion is indicated by the dotted line and arrow | 
in Fig. 2. Itis moving a little more than 1 degree daily, and 
_ by taking C for its present position (25th of July) any reader 
with moderate telescopic aid and careful search may find it. 
It is somewhat oval in form and with slight condensation, 
| which to me does not appear central but nearer the forward 
|or preceding limb. It is also my impression that under 
‘large apertures like the Washington telescope a somewhat 
blunted tail must be visible, the same cut away in the center, 
in other words double. Wiiu1am Roserr Brooks. 
| Red House ; 
‘Phelps, N. Y., July 25, 1879. 
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ExgornicaL Lerrer Boxes.—Among the recent applica- 
, tions of electricity is an attachment to street letter boxes, so 
arranged that if an attempt is made to rob the box an alarm 


improvement in water coolers, which consists in furnishing 
a water cooler with a central water tube or chamber, the up- 
per end of which is carried to the side wall of the cooler, and 
communicates through an aperture in the inside lining with 
a box provided with a filter and connected with a water sup- 
ply pipe. The space between the walls of the cooler and the 
water chamber receives the ice. The water passes from the 
supply pipe through the filter to the water chamber, is cooled 
by the surrounding ice, and drawn off through a faucet in 
the bottom. 

Mr. August Witte, of Kansas City, Mo., has invented an 
improved device for holding a door open, which consists in 
the combination of a base plate provided with lugs, a pawl 
provided with an arm and a hook, and a catch-plate provided 
with the flange, the parts being arranged so that the device 
may be readily operated by the foot. 

In an improvement in extension stovepipes, patented by 
Mr. Robert R. Pattison, of Terre Haute, Ind., the inventor 
makes use of pipe in lengths, fitted together to move tele- 
scopically upon each other, and fitted with a spring catch of 
peculiar construction, whereby the pipes are held securely in 





will be instantly sounded at the nearest police station. 


any position to which they are adjusted. 

















Ni 0 


AvuGust 23, 1879.] 





Mr James W. Wiun, of Haverhill, Mass., has invented an 
improved boot and shoe protector, which saves the sole of 
the shoe from wear, as it does not allow it to come in contact 
with the ground at all. It prevents mud, gravel, dirt, etc., 
from getting in the seam between the upper and sole, and 
thus protects the seam from the cutting and wearing action; 
and it protects the lower part of the upper and the toe from 
rubbing against the gravel, stones, etc. 

Mr. James Robertson, of East Cambridge, Mass., has in 
vented an improved hook for securing and controlling ani- 
mals for slaughter and for other purposes. It is so con- 
structed that the struggles of the animal to escape after being 
secured will only cause the device to hold with more cer- 
tainty. 

Mr Ephraim 8. Morton, of Plymouth, Mass., has patented 
an improvement in bows, which consists in making the bow 
in two parts and connecting these parts by a hinge joint, so 
that when the bow is bent the hinge is opened, and held in 
that position by the string. 

Messrs. Robert B. and Henry H. Russell, of Orange, Tex., 
have patented an improved method of packing shingles, con- 
sisting 1n arranging them 1m alternate longitudinal and trans- 
verse layers, so as to create air spaces throughout the pack. 
The pack 1s secured together with two crossbars, of wood, 
drawn tightly upon its center by tin or sheet iron bands. 

Mr. Henry A. Robertson, of Haskins, Ohio, has devised an 
elastic prop or bearing for carriage tops for supporting them 
when turned back; and the object of the improvement is to 
preserve the framework of the top. 

An improvement in gates has been patented by Mr. George 
W. Addis, of Clarkston, Mich. The improvements relate 
to the class of gates which are fitted to roll back part way 
and then swing at right angles. The gate is inexpensive and 
durable; there is but little liability of sagging or racking, 
and it is easily operated. 

Mr. John P. Simons, of San Francisco, Cal., has invented 
an improved gun-wiper, which consists of a helical spring, 
the fixed end attached to a metal stock that screws into the 
end of the ramrod. To the spring is attached the cloth 
forming the swab, so that when entered into the barrel the 
spring retracts, but at the same time exerts a continued press- 
ure, and thus causes the swab to take up and remove all ac- 
cumulations. Whenused as a scraper the swab is removed, 








and the free knife edge of the spring acts on the surface of 
the barrel and takes off the lead. 


Scientific American. a 


ments. The improvement consists in making the bottom and | the main bolt away from the gear, while the outer spring 
top and also the sides in separate parts, so as to avoid the | presses the supplemental bolt against the side of main bolt. 
trouble and difficulty of bending the sides around the edges for | When the main bolt is pressed into a recess in the toothed 
the whole length of the box wheel the supplementary bolt at once springs past the end of 
Mr. Augustus B. Wood, of Fountain Hill, Ark., has pat- | the main bolt, and the press is locked. To unlock it, the key 
ented an improved matchbox or case for carrying matches in | is inserted and the supplemental bolt is pressed away from 
the pocket, which is so constructed that the matches may be | the outer end of the main bolt, when that bolt instantly dis 
forced out one at a time, as required, and at the same time | engages itself by the action of the inner spring, and so re- 
ignited. mains unlocked until pressure is again applied to the key 
ana cunem ney WHISTLE. by it is desired to lock it. 
: is improvement is simple and inexpensive, and com- 
The whistle shown in the accompanying engraving is di- mends itself to any one having use for such an article. The 
vided longitudinally into three or more compartments of | patent was obtained July 9, 1878. For further inf ti 
h compartment being provided with | P pag ga eine beg” 2)! 
different lengths, = e - ep | address the inventor, Mr. John Hill, of Columbus, Georgia. 
an aperture for receiving steam and with the usual mouth. patna IS on hid Soni Min 
The object is to produce three or more sounds simulta- Petroleum. 
neously. The usual way of doing this is to attach three or When we are told that at the present time over 1,800,000 
gallons of petroleum or earth oil are brought to the surface 
every day in the oil regions of Pennsylvania alone, the mind 
is staggered by the contemplation of the magnitude of this 
comparatively new industry. So lavish is Mother Earth of 
her hidden stores of oil that it is sent to the surface much 
faster than it can be taken care of, or stored, and at the pre- 
sent time 300,000 gallons, at the lowest estimate, run to 
waste every day. The great United Pipe Line, and other 
methods of conveyance, utterly fail to convey the oj] to mar- 
kets, and the enormous tanks for storage are full to over- 
flowing. There are tanks owned by companies which hold 





tanks owned by individuals and private concerns amount in 
their aggregate capacity to as large a number of barrels, and 
thesealso are full. 

Thus it will be understood that there are great lakes of oil 
above ground, as well as below; but there is good reason to 
believe that the subterranean deposits may with greater pro- 
priety be called oceans rather than lakes. The oil workers 
are evidently pumping from inexhaustible supplies in the 
rock chambers below, and what are called the “ spouting 
wells ” deliver their vast currents with the same impetuosity 
as when the drills first tapped the pent-up stores. An inter- 
esting inquiry arises as regards what becomes of the oil that 
cannot be secured; into what does it flow, and where is its 
more steam whistles to a single pipe and admit steam to final resting place ? Any one who has visited the oil regions 
them all through a single valve, but this incurs the expense will know of the nature of the country, and readily under- 
of three whistles and wastes an appreciable quantity of | stand that much of the oil flows into brooks or small rivers, 

and in time finds its way into the large rivers, and is lost 








A tablet designed for the use of penmen, engravers, and | steam. The whistle sl in th ing e vin 
Ta ef aa a Tn ne ee eee yc. | ultimately in the Gulf of Mexico or the Atlantic Ocean. Still 


all persons who have lettering to do, is the invention of Mr. 
Herbert W. Kibbe, of Utica, N Y It is a self-instructor in 
lettering. Every letter in the alphabet can be formed com- 
plete with it, and with no more skill than is required in the 
use of a common ruler. 

Mr. Amand Van De Wiele, of Brussels, Belgium, has in- 
vented an improved combined open grate and blower. The 
object of this invention is to modify or increase the draught 
in open fire grates by a movable blower that may be lowered 
upon the basket of the grate or elevated out of sight by sim- 
ply turning a button attached to the front of the grate. 

An improved camp chair, which is so constructed that 
it may be readily adjusted in an erect position, or at any 
desired inclination, which may be so compactly folded as to 
require no more space than the thickness of one of its frame 
timbers, is the invention of Messrs. William H. Gifford and 
William M. Bates, of Poughkeepsie, N. Y. 

An improved device for attachment to windows to serve as 
a guard to the window when open to prevent children from 
falling out through it, has been patented by Mr. Solomon 
Weinhandler, of New York city. It is so constructed that 
it will rise out of the way when not required for use. 





Mr. Charles A. J. Campbell, of Brooklyn, E. D., N. Y., | 
has patented an improved detachable shoe for horses that 
may be attached as a temporary substitute in case a horse | 
casts a shoe while on the road; they may be changed in | 
width to suit any sized foot. 

Mr. George W. Swain, of Brooklyn, N. Y., has patented | 
an improved nursery chair, adapted to be used as a high or 
low chair, or as a carriage, It is readily changed from one | 
form to the other, and is complete when used as a high or | 
low chair. 

Mr. James L. McKeever, of New York city, has patented 
an improved bed or cot, having parallel sides and rounded 
ends, and in a hinged cover of wire or other netting sup- 
ported by a frame which is similar in form to the -frame of 
the bed. The object of the invention is to construct a light 
strong bed having a protective covering of wire netting, to 
be used in hospitals and sick-rooms for the protection of 
patients against flies and other insects. It is also intended 
for use as an outdoor bed in warm countries. 

Mr. Amandus Getzschmann, of Omaha, Neb., has patented 
an improved device for stopping runaway horses, which con- 
sists of a movable sleeve sliding on two guide rails that pro- 
ject from the sides of the carriage or wagon pole. The sleeve is 
held in position by a stout hook that is pivoted ina slot in the 
pole, which engages jn the corresponding hole in the sleeve. 
This hook is also provided with an eye, to which a strap is 
attached. This strap is led to the seat of the driver, so that 
he can at any moment unhook the sleeve and allow it to slide 
freely on the pole. Should the horses attempt to run away, 
the driver will pull the line, the sleeve is unhitched and slides 
forward, and a strap is drawn in the opposite direction, caus- 
ing the bit straps to operate on the bits and bring the horses | 
to a stafidstill. 

Mr. Frank Imhof, of New York city, has patented a paper 
box for banjos, violins, guitars, and other similar instru- 





costs but little if any more than one of ordinary construction. | <3 ; 
More or less than three compartments may be formed in the | larger quantities are absorbed by the earth in ravines and 

e shell or tube, and the whistle may be made in either marshy places, and thus it is lost to view. In the famous 
of the fo diet in the engraving. This whistle was re- district one is led to exclaim, ‘‘ Oil, oil everywhere, and no 


cently patented by Mr. John Einig, of Jacksonville, Fla. untainted water to drink.” There is oil in the soil; oil in 
a ae ; the springs; oil on the bushes and trees; oil in the atmo- 


LOCK LETTER PRESS. sphere, apparently, oil on the clothing, and in the mouth, 
The letter press represented in the engraving secures letter eyes. and hair of the workmen ; the bread and coffee of the 
copy books against abstraction and the curiosity of meddlers | a. have the odor of oil, and the beds are saturated 
wae with it. 
a ee ee How wonderful is all this! Well do we remember when 
the first vial of ‘rock oil” fellinto our hands, It was called 
** Seneca oil,” and it was claimed to be a most efficacious 
remedy for a variety of ills to which the hunaan body is sub- 
ject. The statement that it flowed spontaneously from a 
spring in Pennsylvania was received at first with much in- 
credulity, as that was regarded as impossible; but in a short 
space of time the truth was known, and the oil was no longer 
regarded as a mixture devised by human hands. 
| American petroleum oil is now used as a source of arti- 
ficial illumination in nearly all parts of the world. It goes 
along with rum, powder, and muskets to the savage tribes 
of Africa, and the mud houses on the banks of the rivers of 
the interior are illuminated by its combustion; it is found in 
I | the interior of the Turkish Empire, in Persia, in Egypt, in 
| Palestine, in China, in Japan, and in the remote islands of 
\the sea. For the paltry sum of fifteen cents we can pur- 
chase a gallon of the clear refined oil, and the cost of the 
light afforded, in comparison with gas as furnished at the 
lowest cost in cities, is as one to twenty in its favor. It is 
just now the most formidable antagonist of gas, and we can 
scarcely hope in the utilization of electrical force in the fa- 
ture, to secure light at a lower expense.—Boston. Journal of 


Chemistry. 
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A 1,500 Horse Power Holster. 

The new hoisting machinery for the Yellow Jacket shaft, 
now being constructed in San Francisco, will be surpassed 
by nothing of the kind on the Comstock. It will be a double 
cylinder, direct acting hoist. Each engine will have a stroke 
of eight feet, cylinders 28 inches in diameter, and will be 
of a non-condensing character. They are to work at a steam 
pressure of 120 Ib. to the square inch, and at 50 revolutions 
per minute will have a piston speed of 800 feet. While 
hoisting from a depth of 4,000 feet each will exert 1,500 

SE SOG LOCK LESTER PRES horse power. A flat steel rope, 7 inches wide, 14 inch thick, 
wheel is attached to the lower end of the screw, and to the | and 4,000 feet long, will be used in hoisting. The Union 
platen is secured a lock the bolt of which enters between | shaft is now supplied with hoisting works, and will soon be 
the teeth of the wheel on the screw. furnished with pumping machinery superior to any now in 

When the platen is screwed down upon the letter book | use on the Comstock. The new pumping engine will be of 
and the bolt of the lock is projected into the wheel on the the compound condensing style, the initial cylinder being 
screw as before indicated it will be impossible to turn the | 64 inches in diameter, with a stroke of 7 feet. The expan- 
screw so as to release the book. The lock is so constructed | sion cylinder is 100 inches in diameter and 8 feet stroke. 
that by pressing against a knob the press will be locked | It will have 8 strokes aminute and 136 fect of piston speed 
without the use of a key; but to unlock it a key is required. | in the same time, and will exert about 1,500 horse power, It 

The details of the lock are shownin Figs. 2 and 8. The | will operate a double line of 14 inch pumps, having a stroke 
operation of the lock is as follows: The inner spring presses of 10 feet.— Virginia Enterprise. 








5,000,000 barrels of oil, and all of them are full. The wooden . 
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A good idea of the form of the knives and the arrange- 
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An improved tire setter and fastener has been patented by 


In the novel combination shown in the accompanying en-| ment of the rubber strips may be formed from the engrav- | Mr. David Fairbanks, of Rockingham, Vt. It is well known 
ings, Fig. 1 being a perspective view and Fig. 2 a transverse | that a majority of blacksmiths cannot measure and weld a 


graving the body of the implement, which represents a 
walking turtle, forms s paper weight. 
tains a spring acted drum upon which is wound a tape mea- 
sure of three or more feet in length. Theend 
of the measure extends through the mouth of 
the turtle, and is provided with the usual 
ring. Upon the back of the turtle there is a 
pin cushion, and just above the base of the 
tail there is a very hard beveled piece of 
steel, against which knives and scissors may 
be drawn to sharpenthem. In the end of the 
tail there is a hardened steel wheel that is 
used as a glass cuiter, 

This combination of devices was recently 
patented in the United States and Canada by 
Mr. E. $8. Heath, of Clintonville, Pa. It is 
one of those litile articles that will be found 
useful in every household, 

be ge 

IMPROVED PORTABLE RAILROAD LOCKE. 

The portable railroad shown in the accom- 
panying engraving is made in sections ten 
feet long; the two rails being firmly connected 
together by tie iron which is riveted to the 
rails. The sections thus formed are very 
light and yet strong and durable and capable of adapting 
itself to any surface. It may be used.in hilly countries as 
well as upon flat lands. 

The principal feature in this railroad is the locking de- 
vice which secures the ends of the rails. As will be observed 


by reference to the engraving, it consists of a pointed piece David H. Hatlee, of Clifton Park, N. Y. 


of iron attached to one end of the rail and projecting a short granted to the same inventor, August 6, 1878, No. 206,726, a 


distance beyond the rail end, so that it may 
be received by a mortise formed between a 
piece of iron attached to the end of the adja- 
cent rail and offset, as shown in the engrav- 
ing. 

This lock holds the ends of the rails firmly, 
and at the same time admits of easily break- 
ing the connections to insert a curve or a 
switch at any point without disturbing the 
whole road. For sugar plantations, mines, 
and quarries a road of this kind is invaluable; 
it is fast superseding cattle and carts, being 
much more economical. 

Further information may be obtained from 
the patentee, Mr. John Turl, Turl’s Iron 
Works, foot of West 28th street, New York. 

——-=a>0-o ee 
The Coal Crop. 

In 1877 the anthracite regions of Pennsy)- 
vania yielded 21,000,000 tons, and although 
in 1878 the demand was curtailed to 17,000,000 
tons, it is expected that close upon 30,000,000 
tous will be required this year. Up to date 
12,750,000 tons have been mined, against 
7,300,000 tons for the corresponding period 
last year. The full average production is estimated at 500,000 
tons a week, and it has reached on one occasion 655,000 tons. 
For the week ending July 12 the production was 531,613 tons, 
against 239,613 tons for the corresponding week of last year. 
ep 

IMPROVED STRAW CUTTER. 

We give herewith an engraving of a straw cutter invented 
by Mr. Charles G. Biedinger, of San Francisco, Cal., which 
possesses considerable novelty. 

The cylinders carrying the cut- 
ters are geared together so that 
they revolve in opposite direc- 
tions; each cylinder carries two 
knives, B, ~f peculiar form, ar- 
ranged longitudinally and paral- 
lel with the shaft. The knives 
are concaved in the direction of 
their length, and the faces of the 
upper knives, which are straight, 
meet at every revolution the 
faces of the iower knives—which 
are rounded off toward the edge 
—so that thc upper and Jower 
knives may be said to roll to- 
gether like the teeth of a gear 
wheel. As they come together 
the sliding of one over the other 
makes a shear that cuts what- 
ever comes between easily and 
cleanly. These knives also draw 
forward the feed a certain dis- 
tance ateach revolution. When 
a longer feed is required than 
can be obtained by the knives 
alone, the rubber strips, A, are 
placed between the knives, and 
opposite each other, so that as 
the machine revolves a greater 
length of hay or straw will be 
drawn through. The knives being concaved lengthwise, the 
shearing cut will be from the ends of the cutters toward the 
center of the machine, conforming to the natural arrangement 

of the straw as it passes through the machine, the straw be- 
ing thickest in the middle. 





It is hollow and con- 





section through the cutter heads. 


tire without making mistakes in its length of from one 


Further information may be obtained by addressing|eighth to one fourth of an inch, and commonly they 
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HEATH'S WORK TABLE IMPLEMENT. 


the inventor, at 28 Sansome street, San Francisco, Califor- 
nia. 


~4~-0 ~~ 
—>-+-?->-<— 


RECENT MECHANICAL INVENTIONS. 
An improved horseshoe machine has been patented by Mr. 
In letters patent 








have to make several trials before succeeding 
in making a proper fit. The object of this in- 
vention isto insure perfect accuracy, to fit 
and tighten the tire at little expense, and in a 
manner which shall preclude all possibility of 
a mistake or misfit. 

Mr. Frank A. Bowen, of Putnam, Conn., 
has invented an improved stripper spring for 
carding engines, which consists in combining 
a socket, base, sleeve, and rubber spring for 
receiving the impact of the flat. In carding 
machines at present the flat, when it is raised, 
bears against two steel springs attached to the 
crossbar; but these springs frequently break, 
causing loss of time, and sometimes tear the 
clothing of the cards. This invention is in. 
tended to remedy these defects, and to fur- 
nish a steadier and better spring for the pur- 


pose. 

Mr. George William Schaefer, of St. Louis, 
Mo., has invented an improved machine for 
paring horses’ hoofs, by which the hoofs may 
be pared with safety and with greater ease to the operator 
than when the paring is done in the usual way. It leaves 
the hoof level, so that no burning will be required to get a 
firm seat for the shoe. 

An improvement in running gears for wagons has been 
patented by Mr. Joseph C. Fowler, of Arcola, Texas, in 
which the inventor makes use of a ball-and-socket coupling 
device applied back of the front axle, so that 
the forward axle is not weakened by boring 
to insert a king bolt, and the vehicle may be 











TURL'S LOCK FOR PORTABLE RAILROADS. 


machine for making horseshoes is described. It has a 
horizontal bed that has a movable portion, and carries dies 
around which the shoe is formed. The present invention is 
an improvement on the former patent. 

Mr. Charles W. Cannon, of Helena, Montana Ter., has 
patented an improved combination tool designed for use in 
preparing giant powder and other powder cartridges, so as 
to avoid the necessity of having to use a number of tools 





BIEDINGER'S STRAW CUTTER. 


for this purpose. It consists in a combination tool formed 
of the handles pivoted to each other, and having a tack 
puller and a screwdriver formed upon their ends, the curved 


| jaws having half round notches formed in their edges, and 
| the blades or cutters attached to their sides, 
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turned shorter and with less strain than when 
the joint is in line with the axle. 

An improvement in looms has been patented 
by Mr. Paul W. Green, of Philadelphia, Pa., 
It consists of a box adapted to fit over the 
rods on which the picker moves, and to re- 
ceive the elliptical rubber springs or cushions 
having at one end a solid bottom and at the 
opposite end, adjacent to the heads in which 
the rods are held, a movable bottom adapted 
to slide within it, and a spindle supporting 
bracket of a construction to permit the neces- 
sary movement of the bottom. The springs 
are held between the two bottoms, and the 
box slips over the movable bottom when 
struck by the picker. 

Mr. Benjamin N. Shelley, of Anderson, 
Ind., has patented an improved carriage 
axle and axle box, which consists, mainly, in 
combining a shaft having one or more grooves 
around it with a packing and two clamping 
nuts or washers arranged upon opposite sides 
of said packing, so that when said washers or nuts are drawn 
together they force the packing down into the groove in the 
shaft and form a flange or collar fitting in the groove, that 
both prevents the escape of oil and serves to hold the shaft 
and bearing against longitudinal movement. 

An improved machine for making paper boxes from pulp 
has been patented by Mr. Peter Cook, of Mattapan, Mass. 
It is so constructed that the formers may be cleaned imme. 
diately after being used and 
without stopping the machine. 
It will make the boxes rapidly 
and of uniform thickness, and 
will allow any kind of stock and 
chemicals to be used. 

Mr. R. 8. Munger, of Mexia, 
Texas, has patented an improved 
cotton gin saw cleaner, having a 
series of slotted knives or 
scrapers of peculiar shapé, ad- 
justably attached toa movable 
revolving support, and adapted 
to be thrust against the saws 
when cleaning is to be done. 

An improved machine for 
printing paper hangings has 
been patented by Mr. Jacob J. 
Janeway, of New Brunswick, 
N. J. It is so constructed that 
the ground color and the other 
colors may be applied to the pa- 
per while passing once through 
the machine. It is simple and 
effective. 

Mr.C. G. Damaschky, of Brook- 
lyn, N. Y., has invented an im- 
proved station indicator, consist- 
ing in a revolving wheel fitted 
with radial indicating cards that 
are capable of radial movement, 
combined with a supporting frame that retains the cards in- 
ward, and is slotted for permitting the under card to drop 
by gravity to a position where it may be seen; also in sliding 
tongues and pawls for raising the cards and turning the 
wheel for bringing any one into position, 
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THE FLYING DRAGON. 

This beautiful little animal has, according to the measure- 
ments made by Cantor, a length of not more than eight 
inches, of which four and three-fourths inches belong to the 
long, slim tail. The nostrils are on the side and are directed 
upward, and the tympanum is not covered. The male animal 
has a neck comb, and both sexes have a small lump back of 
the eyes. Small scales of about equal size cover the body, 
and larger ones cover the sides. As in all dragons the color 
varies considerably, not only in different parts of the body, 
but also in one and the same scale. Their beauty is beyond 
all description. The head of the living animal is of a me- 
tallic brown or green color, and is ornamented with a black 
spot between the eyes. The back and the inner half of the 
wing consist of a mixture of metallic dark-brown and pink, 
in some cases in alternating stripes, with numerous black 
spots and curiously wound lines 





In regard to the more recently imported ally of this species, 
the “croton bug” (Helobia germanica), the editor of the 
Science News remarks that it is capable of doing damage up- 
stairs as well asdown. He says: ‘‘ We have before us a 
volume, originally possessed of a bright red binding, which 
now has a speckled cover of white and brown blotches. The 
croton bugs ate off the red color almost wholly, and in some 
places penetrated a darker color, which seems to have been 
under the red. Probably the glue or the oil in the pigment 
of the binding proved attractive. The book lay outside, on 
a desk in an editorial ‘ sanctum,’ far removed from the cel- 
lar, and was in occasional use during the period of its dis- 
figurement. This instance does not stand alone; we have 
seen books that had been similarly attacked on the back, 
while standing on the shelves of libraries.” 

Before leaving this subject we may state that an interest- 





The color of the outer half of the 
wing varies between orange yellow 
and pink red, and has numerous 
irregular black spots and a silver 
edge. The members and the tail 
are covered with alternating stripes 
of pink and brown, and the eyelids 
are covered with radiating black 
lines. The neck is very light yel- 
low, and the breast is of the same 
color covered with black spots. The 
flying dragon is found on the Sun- 
da Islands, in Penang, and Singa- 
pore. Like other dragons it lives in 
trees entirely, and probably never 
comes to the earth unless forced to 
do so. Lacépéde says that it is able 
to climb, walk, fly, and swim, but 
no proof of this assertion has been 
given. They generally rest on the 
tops of the trees, watching for in- 
sects, and as soon as they spy one 
they will leap for it, descending to 
the bough below; for although they 
can fly through the air in descend- 
ing, they are not able to rise by 
means of their wings. 

The female lays three or four yel- 
lowish white eggs, of about three 
eighths of an inch in length, which 
it is said they deposit in the holes 
in the bark of the trees. No further 
details are known. 

me ee 
The Insect Enemies of Books. 

Dr. H. A. Hagen, according to 
the Science News, has recently made 
the insect pests of libraries the sub- 
ject of an interesting lecture. Dr. 
Hagen admits the important fact 
that the white ant is present in 
Cambridge, and “‘everywhere else in 
the United States,” and further- 
more, that there have been two in- 
stances in this country of this in- 
sect causing a great destruction of 
books. Fourteen years ago, at 
Springfield, Ill., the bound copies of 
State papers were put aside in a 
room of the State House, which was 
not opened for a considerable pe- 
riod. When it was examined every 
book was found to have been more 
or less mutilated by ants. A Bos- 
ton lady, a teacher in one of the 
Freedmen’s schools in South Caro- 
lina, had even a more striking evi- 





the insect. During the lady’s ab- 
sence from the school, in a vacation 
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The Chemistry and Physiology of Aquaria. 

An interesting and valuable paper has recertly been writ- 
ten by Dr. W. Hinds on this subject; and, as the Gardener's 
Chronicle says, is deserving of wider acquaintance among 
physiologists than will probably be secured for it in the jour- 
nal in which it appeared (Birmingham Medical Review). The 
author first alludes to the ideas prevalent as to the impor- 
tance of purifying the water of aquaria; one being that a 
balance must be preserved between water plants and the ani- 
mals, that the former may utilize the carbon dioxide expired 
by the latter, Another opinion considers that the chief 
means of aerating the water must be effected by agitation, 
which is only supplemented by the assimilating process of 
plants. Dr. Hinds proposes to examine into the questions: 
1. The time required for water to redissolve or take up air 
after exhaustion; 2. The ultimate destruction of carbonic 
acid dissolved in water at ordinary 
pressure and temperature, 8. The 
relation of the law of atmospheric 
mutual diffusion of gases to the air 
taken up by water. By a series of 
interesting experiments he shows 
that carbon dioxide, instead of ac- 
cumulating in the water, is continu- 
ally being got rid of by its escaping 
from the water into the air. A jar 
holding about half a liter of tap 
water had six small fishes placed in 
it. They became exhausted in four 
hours, but the water then gave no 
trace of carbon dioxide. He found 
also that this same water regained 
its norma) 2°5 per cent of air on ex- 
posure for four hours. A jar one 
foot deep and six inches in diame- 
ter, charged with carbonic dioxide, 
left in a close room, with gas burn 
ing, etc., so as to render it as unfa- 
vorable as possible, required seven- 
ty hours to liberate itself of the gas; 
while the same jar lost it in twenty 
minutes under the constant agita- 
tion of pouring it backward and 
forward from one vessel to another. 
The higher the temperature the 
more rapidly does the gas escape, 
nearly twice the length of time be- 
ing required on a cold snowy 
day. 

Dr. Hinds finally comes to the con- 
clusion that the law of the mutual 
diffusion of gases hitherto applied 
to gases in air holds true as well for 
gases dissolved in water. The prac- 
tical conclusion is, that no trouble 
need be taken about freeing an 
aquarium of carbon dioxide, but 
only as to resupplying it with air; 
and to do this he suggests jets of 
air (not water) in a minute state of 
division, combined with extensive 
and slow contact, as being more ef- 
fective than the method now adopted 
in large publicaquaria. Dr. Hinds’ 
results seem parallel in a remark- 
able way to the conclusion of Schili- 
sing as to the diffusion of ammonia. 
That physiologist regards the tropi- 
cal seas as the great reservoir of 
ammonia, brought down from the 
continents by large rivers. The sea 
parts with its ammonia to the air at 
the high tropical temperature; but 
when it circulates and arrives at 
temperate regions, the air being 
cooled parts with it to the rain, 
which brings it to the earth. One 
still desires to’ know why oxygen 

















of six weeks, the ants ate through 
an entire library. A few of the 
least damaged specimens were saved 
as curiosities of literature and sent 
to Dr. Hagen. The volumes devoured were chiefly Bibles 
and prayer books. 

The white ant is an uncertain danger. It may suddenly 
spring into activity and destructiveness, as it did here in the 
instance mentioned; as it did in France, where it all at once 
became formidable; or as it always does in Mexico, where 
old books and manuscripts are consequently rare. On the 
other hand, it may reserve its power for use in our native 
forests indefinitely, until some more tempting fare is pro- 
vided by books locked up and notin use. Such books, how- 
ever, are frequently of great value, and their bindings may 
be costly. 

The other insect pests most known are the beetles belong- 
ing to the family Ptinida, and of these the larve of the genus 
anobium constitute the true “book worm.” The ordinary 
methods. used for destroying these may prove also injurious 
to the finer kinds of binding. Dr. Hagen suggests, as a 
beetle remedy, that the volumes be placed under the bell of 
an air pump and kept for a short time in the vacuum pro- 
duced by the withdrawal of the air therefrom. 

Dr. Hagen dismisses the cockroach (Blatta orientalis) with 
the remark that “libraries will not often be stored in cellars.” 








THE FLYING DRAGON.—Draco colans.) 


ing illustrated article, written for the Screntrric AMERI- 
CAN, on the subject of the various insects that are known 
to destroy books, may be found in our SuprLement, No. 


138. 
A Humming Bird’s Nest. 

Recently a humming bird’s nest was found by some per- 
sons who had sufficient natural curiosity to overcome their 
compassion, and who captured the nest, two young hum- 
mers and the old one, took them home and had them stuffed. 
They are to be sent toa museum of natural curiosities in 
London. The nest is built on a little twig, and scarcely the 
size of half an English walnut. Both nest and twig are 
covered with little patches of lichen until it is almost im- 
possible to tell one from the other, and the nest looks like a 
kind of natural excrescence on the twig. The nest is pliable, 
like a tiny cup of velvet, and the inside is lined with a white 
substance, as rich and soft as white silk. The little birds 
are about the size of bumble bees, very pretty, and they sit 
on a little perch just outside the nest, with open bills, while 
the old bird hovers over them to feed them.—Wlieabeth 


(W. J.) Jowrnah 





should be absorbed at all, and why 
carbon dioxide is liberated by water; 
but the facts are obviously of vital 
importance as far as the maintenance of aquatic animal life 


is concerned. 
+o 


The Best Kind of Siikworm to Rear. 

According to the Zoologist, Dr. Wallace (a well known au- 
thority on the silkworm) remarked at a recent meeting of the 
London Entomological Society that he had experimented 
with nearly every kind of silkworm which had been intro- 
duced into Europe, and that he had come to the conclusion 
that the only one which would pay to cultivate in England 
was the Bombyx mori. It was true that the ailantus moth 
and others would produce a silk; but inasmuch as manu- 
facturers, brokers, and silk merchants had invested large 
sums inthe produce of B. mori they were not disposed to 
look with an eye of favor upon any other produce, which 
certainly would require much alteration in machinery and in 
the arrangements for business now extant. Moreover, the 
product of B. mori was a very superior article to that pro- 
duced by any other worm. 

It was true that in India, China, and elsewhere native pro- 
ducts were prepared from the cocoons of indigenous moths, 
as, for instance, the Tusser silks from Antherea paphia; 
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Moonga silk from A. assama; Pongees, from China and 
Japan, from the cocoons of the ailantus moth and of Bom- 
byx pernyi; likewise a very valuable silk from the Japanese 
oak feeding B. yama-mai; and he thought that the cocoons 
of species feeding on the gum trees near Adelaide, New South 
Wales, which were exhibited that evening to the society, 
might be utilized in a similar manner. But none of these 
silks were adapted to the machinery now in use in Europe, 
and therefore it would be better to allow native industry to 
collect the produce and fabricate the silks in the countries 
where produced. 
MOLECULAR CHEMISTRY.—No. 5. 
Besides the labors of Kopp and Schroeder, described in | 





sity determinations collected by Clarke, and verifying them 
by reference to the original authorities, Wurtz subjected the 
views of Kopp, Schroeder, and others to the test of accurate 
computation. A vast number of bodies, simple and com- 
pound, organic and inorganic, were examined in this way, 
and the results showed discrepancies that could not be recon- 
ciled with each other or with the chemical relations of the 
bodies in question. While engaged in this work it struck 
Wurtz that, as all the molecules of a homogeneous body 
must occupy equal spaces or volumes, there should exist not 
simple multiple but cubic relations between the molecules of 
different bodies, especially when they are compared at some 
uniform temperature. This novel idea he afterward estab- 
lished, to his own satisfaction, by a long chain of evidence. 


the last two articles, extensive researches have been made in Before giving his proofs it will be well to state his method 
molecular chemistry by numerous European investigators, of interpreting the very considerable discrepancies that are 
notably by Loewig, Boullay, Filhol, and more recently | often found in the densities of the same body by the most 
Petterssen; but their work is not now of sufficient general accurate experimenters, and that have proved a snare to 


importance to claim our attention. many investigators of molecular volumes, who did not resist 


_Chimique of Paris, in which he makes the old equivalents 


In 1870 West read a: curious memoir before the Société 


O = 200, H = 125, C = 150, etc., the basis of his investi- 
gations. To find the volumes of bodies, West compares them 
not at a common temperature, but at temperatures at which 
they expaad equally when further heated. His standard of 
expansion is that of water at its maximum density, and to 
this standard the bodies to be compared are reduced to find 
the temperatures at which their densities give comparable 
volumes. Where the rate of expansion is not experimentally 


a very natural partiality for such numbers as would agree 
with their preconceived views. Wurtz believes that we are 


‘pot warranted in rejecting any density determinations by 


reputable experimenters on the ground of personal 
errors or of impurities present in their specimens. In the 
case of common salt, NaCl, for example, we have the follow- 
ing densities: By Playfair and Joule, 2-011; Unger, 2°03; 
Sterry Hunt, 2-135; Stolba, 2-163; Hassenfratz, 2:2; Filhol, 


‘2°24; Mobs, 2°26. He considers such variations of density 
‘as due to real differences of molecular volume produced by 


determined, West employs an assumed rate and looks to the divers causes, such as the temperature at which the body was 
concordance of his results for its confirmation. By this formed, the condition of the liquid from which it crystallized, 
method he finds the molecular volumes of 29 of the elements etc. That he does not stand alone in this opinion is shown 
to be multiples ci 2°8125; each of them, moreover, has seve- by the remark of Favre and Valson in the Comptes Ren- 
ral volumes. Oxygen, for example, occurs with volumes dus of the French Academy of Sciences for 1873, who were 
equal to 12, 24, and 48 times 2°8125, to which he assigns the led to believe by their researches in crystalline dissociation 
names of microtome, mesotome, and megatome respectively. | ‘‘ that the density of a salt is not an absolutely fixed element, 
Potassium, whose equivalent, according to this system, is | but that it may vary slightly with the circumstances of its 
487-5, has three volumes, which are 72, 144, and 288 times formation, e. g., according as it has crystallized slowly or 
2°8125. has been precipitated more or less rapidly from the mother 
West enumerates 63 amorphous compounds of oxygen, |liquor.” As regards the figures just giver for common salt, 
hydrogen, and carbon, whose volumes are equal to the sum | Wurtz believes that we have here a number of modifications 
of the volumes of their constituents when calculated accord- | or allotropes of the same substance, and also that the ten- 
ing to his method. He finds that when carbon is present as dency to vary in density and consequently in volume is almost 
a megatome it is tetratomic, i. ¢., it will combine with four | universal throughout the whole range of chemistry. 
equivalents of another body; when it is presentasa mesotome| Another noteworthy feature in the mode of operation of 
it combines with only two equivalents. Nearly 200 examples | this investigator is an attempt at obtaining greater accuracy 
are given in illustration. Again, the volume of oxygen de-| in the comparison of the various density figures of two dif- 
termines the chemical properties of a body; the microtome | ferent compounds for the purpose of arriving at the value of 
produces acidity, the mesotome neutrality, and the mega-| some constituent common to both. Instead of simply averag- 
tome a tendency to combine with more oxygen. ing each series, each individual number of one is compared 
In this country the credit of paving the way for further | with all the numbers of the other. Thus, if there are four 
disvovery belongs to Prof. F. W. Clarke, of the University | densities given of one body and six of another, twenty-four 
of Cincinnati, the author of a work entitled ‘‘ Constants of | values are obtained, which are then averaged. 
Nature,” and published by the Smithsonian Institution in| The starting point for the new system was found in the 
1873. This book, which has now become indispensable to | density of peroxide of hydrogen, H,O, = 1452 by Thénard. 
the chemist, contains not only the densities, the boiling and | This specimen contained 2°6325 per cent of water. On mak- 
melting points, and formulas of all substances that have been ing allowance for this impurity the deusity becomes 1°4642, 
studied, but provides for the correction of unavoidable inac- | and this divided into the equivalent of H,O, = 34 gives us 
curacies by its references to the original authorities. 23-220 for the volume. Now we have only to subtract the 
In December, 1874, Clarke published an important memoir | volume of water, H,O = 18-000, to obtain the volume of the 
in the American Journal of Science, with the object of de- extra equivalent of O contained in the peroxide: H,O, — 
termining the nature of the difference between water of con- H,0 = O = 23°220 — 18000 = 5220. Again, on the suppo- 
stitution and water of crystallization; that is, between water sition that the two volumes of oxygen in H,0, are equal, we 
intimately combined with a substance and water that may have only to subtract their value from the volume of H,0, 
be driven off by heat without destroying the compound. To | to obtain, 28-220 —2 x 5220 = 12°780, the value of H., and 
discover, in the first place, whether water of crystallization this divided by 2 gives us for the hydrogen volume 6°390. 
had a constant volume or whether it differed for different Subsequent research proved these values to be slightly inac- 
compounds, he determined the volumes of 31 salts, both curate, and 5-184 was definitively settled upon for the oxygen 
when hydrated and when deprived of their water, from a ' and 6-1408 for the hydrogen volume. It will suffice to select 





great number of density determinations, and then proceeded | 
as follows: The molecular volume of hydrated chloride of 
calcium, CaCl, +6H,0, is 133°9; that of the anhydrous,CaCl,, 
is 496. Subtracting the latter from the former, 133°9 — 49°6 
= 843, the molecular volume of 6H,0; dividing by 6 we 
have 14°05, the volame of water of crystallization in this salt, 
provided that no change takes place in the volume of CaCl, 
in combining or parting with its water. The other 30 salts, 
which contained from 2 to 18 equivalents of water of crys- 
tallization, yielded volumes ranging between the narrow lim- 
its of 13 and 15, and averaging 13°76. From this it is evi- 
dent not orly that water of crystallization has a definite vol- 
ume, but also that no change of volume takes place in the 
rest of the salt when it combines with such water. 

On the other band, when H,0 is present as water of con- 
stitution a great diversity of values is found for its volume 
in different salts. ‘hus, the volume of potassium hydrate, 
K,0,H,0, is 548; that of the anhydride, K,0, is 35°4; sub- 
tracting we have for H,O the volume 19°4 Again, in iron 
sesquioxide we have for the hydrate, Fe,0,,H.O, and the an- 
hydride, Fe,0,, a difference of volume equal to 9°0. Hence 
we tay reasonably conclude that when water combines in 
this intimate manner with a salt both undergo a change of 
volume. 

In the American Journal of Sciences for April, 1877, Clarke 
published a list of the fluorides, chlorides, bromides, and 
iodides of lithium, sodium, potassium, and rubidium, 16 
compounds in all, whose volumes proved to be almost exact 
multiples of 55. It was from this list that Schroeder de- 
tived some of the data for the support of his steric law. 

It was reserved for the genius of Dr. Henry Wurtz, of 
Hoboken, to evolve entirely new and fertile ideas from the 
enormous mass of material which had accumulated for the 
study of molecular volumes. Availing himself of the den- 





one among the many means of verifying these figures. The 
volume of liquid N,O is 47-913, that of liquid N,O, is 63-4625; 


| difference, O, = 15°5495, and O = 6 1882, 


When the new oxygen volume was substituted in a num- 
ber of carbonates, the volume of carbon was found in nearly 
all cases to come out almost exactly 8. The approximations 
in these and other computations were the closer the nearer to 
0° C. the densities had been determined. Now, 8 is the cube 
of 2. 

Perhaps the reason that no one had before observed the 
close approximation of some volumic values to even cubes 
lies in the fact that they all contain a decimal point. The 
density of the diamond, for example, is 3°55. Dividing 
this into the equivalent 12, we find that carbon in this form 
has a volume of 3°380. Now, we have only to omit the dee- 
imal point to see that we have here as close an approxima- 
tion to the cube of 15 = 3875 as we have any right to expect 
from the unavoidable imperfection of our experimental pro- 
cesses. If we make the equivalent of hydrogen 1,000 in- 
stead of 1, and thus multiply all the equivalent numbers 
by 1,000, all our volumes will come out as whole numbers, 
and cubic relations will at once become apparent. 

Bunsen found the density of ice to be 0°91674. Its molecu- 
lar volume is, therefore, the equivalent 18°000 divided by 
091674 or 19,635. The cube of 27 is 19,683. 

When Kopp found the volume of CH, = 22 = 21°8 at zero, 
if he had multiplied by 1,000 he would have obtained 21,800, 
which is not very far from 28* = 21,952. 

Clarke’s volume for water of crystallization = 13°76, treat- 
ed in the same way, becomes 18,760, and suggests the cube of 
24 = 18,824, 

The carbon volume 8, alluded to above, when multiplied 
by 1,000 is exactly the cube of 20. 

As solids are to each other as the cubes of their diameters, 


the numbers obtained by extracting the cube roots of volumes 
may be regarded as molecular diameters. Thus, 20 repre- 
sents the diameter of the carbon molecule in carbonates, 15 
that of the diamond molecule, 27 that of the ice molecule, etc. 
This conception gives rise to a new system of notation, in 
which the numbers expressing diameters are placed directly 
under the symbols of the substances designated. To repre- 
sent the common salt of Filhul and Mohs, Wurtz writes: 

Na Ol = 2251. 
This means that the volume of Na is 23° = 12,167, and that 
of Cl is 24* = 18,824. Their sum, 25,991, divided into 58,500, 
the molecular weight of NaCl, gives us the density 2:251. 
(The density of a substance is its weight divided by its vol- 
ume. ) 

We cannot do more here than indicate the vast amount of 
labor performed in these researches by simply stating that 
every important class of chemical compounds has been 
studied, tabulated,and shown to conform to the laws presently 
to be explained. For detailed information we refer to a me- 
moir entitled ‘‘Geometrical Chemistry,” in the American 
Chemist for March, 1876, and to later and more accurate pub- 
lications in the last edition of ‘‘ Johnson’s Cyclopedia,” 
chiefly under the head of ‘‘ Volumes, Molecular.” Since then 
Wurtz has continued his investigations with unremitting 
zeal, not satisfied with his generalizations until he had con- 
vinced himself of their universal application. 

He found, in the first place, that the diameters of ele- 
mentary molecules hud a limited range of variation through- 
out the compounds into which they enter, and that their ten- 
dency to vary is directly as their basicity or electro-positive 
attitude toward the elements with which they are associated. 
In the different varieties of common salt, for instance, the 
sodium diameter will vary, while that of the chlorine remains 
constant. Stolba’s variety is represented by 


C35 St) Qt = 21a. 
Hydrogen, the most electro-positive element, has a range of 
16 to 28, while oxygen, the most electro-negative of all, never 
varies, but always has the fixed volume 5,184, which is not 
an even cube, but curiously enough 8 x 12°. 

The diameters of some of the other common substances 
are: Chlorine in chlorates 20, in chlorides 24 or 28; sulphur 
in most metallic sulphides 20 in sulphates 24; carbon in hy- 
drocarbons and carbonates 20; nitrogen 20, in cyanogen 24; 
silicon 20. 

It the case of allotropes like the two varieties of common 
salt whose formulas have been given, and of organic homo- 
logues—that is, of series whose members differ in composi- 
tion by the successive addition of the same elements—the 
tendency of the added molecule is to assume a diameter 
already present, or a diameter next above or below one already 
present. To understand this more fully compare the follow- 
ing volumic formulas for some members of the alcohol 


Woot ict, ll gli 
Spirit of wine, 23% glim . sim 
Propionic alcohol, 244 glim . gHm . ae 


In these formulas Hd stands for H,O with the ice diame- 
ter, and Hm for H.C. Inthe former Wurtz gives the name 
of hydor and to the latter that of homologen. Observe that 
the diameter of each additional molecule shows the ten- 
dency just mentioned. It was at first supposed that this 
tendency, to which the name of engymmetry was given, ap- 
plied also to other classes of compounds; but it afterward 
turned out that they exhibited a remarkable regularity of a 
different kind. Before taking up this subject it will be ex 
pedient to learn Wurtz's views with regard to the nature of 
the components designated by him as Hd and Hm. In con 
structing his volumic formulas he found very numerous in- 
stances in which the calculated densities could not be made 
to agree with those obtained experimentally, except on the 
theory that in these bodies certain ones of the elements were’ 
more intimately combined with each other than with the 
other constituents, and that they formed groups expanding 
and contracting as a whole. Of such groups, or radicals as 
he calls them, he at first found only four, viz., cyanogen, 
ammonium, Hm and Hd; but he now holds that others may 
be formed from the last two by substitution. Such a view, 
of course, sweeps away a great army of hypothetical radicals 
in organic chemistry—a proceeding which chemists will be 
very loth to permit. 

When the formulas of organic bodies are examined accord 
ing to the method just indicated. and the volumes of Hm and 
Hd have been subtracted, there will be found remaining a 
carbon nucleus consisting of C in alcohols, ethers, and fatty 
acids, of 8C in aldehydes, of 4C in benzoles and olefines, of 
40 in sugars and starches, etc. The variations in diameter 
of these carbon molecules appear to be connected with the 
liquidity and solidity of a body, and also with jts boiling 
point. Thus, in the paraffine series we have: 


Butane, & stim. 4H — pensity*ses. Observed density -600 
Pentane, b =. a = “ 6445. “ “ 6413 
Solid paraffine, S- 198m . aft = “ “9002. “ ” 89 


The first two are liquids and have C = 24; in the third, which 
is solid, C = 20. Between them there are 14 members of the 
series which furnish concordant formulas. 

The 16 specimens of butyric alcohol, CsH»0., whose den 





sities have been determined by different chemists, may be 




















AucusT 23, 1879.] 
divided into four varieties or isomeres, boiling respectively 
at 116°, 108°, 98, and 82°5°. Their volumic formulas would 
be as follows: 








1.) Him. qld . H 3 = Density 8279. Observed mean of 6 = 8235 
Os a i 
s £- rim . sid +35 = e “8333. oe “ *2= 83855 
4g mt Sas" “ (wold) 1 = -80%5 
Sim ole - 95 = * 7 * (melted) 2 = 7849 


Here the carbon varies through the series 20, 24, 28, 82, and 
in the last example 1t expands from 28 to 82 when the body 
changes from the solid to the quid state. 

Upon examining the above examples and those which are 
to follow, it will be observed that there ts a tendency to as 
sume diameters divisible by four. The second butyric alco- 
hol is a perfect example. It must be remembered, however, 
that these and other volumic formulas are constructed to 
represent the means of all available density determinations 
of any given body There 1s every probability that there ex- 
ists m every case an isomere whose density will lead to a per 
fectly normal formula in which all the diameters are multi- 
ples of four, while other specimens of the body exhibit only 
more or less perfect approximations. This probability has 
the support of hundreds upon hundreds of instances. We 
can only give a few to show the different phases of this ten- 
dency. 

Where inorganic compounds are found with varying den- 
sities this variation is caused by the most positive or basylic 
constituent. 


Sulphate of potash, %- .& - 2K — 2998, Maximum observed D.= 288 
D.= 2407 


“ “ “o 


Oo SKK_ - 
24 2627 = 2433. Minimum 


The potassium alone varies, and the variation is here nearly 
4 diameters. This is often the case between maxima and 
minima, while the imtermediate isomeres differ by half or 


whole diameters. The densest carbon, diamond = a = 3°56, 
while the lightest, lampblack = 9, = 1-75; difference = 4 di- 
ameters. Again, we have. 


Quartz, = Or: SI . 2-662, Observed density, 2663 
Lightest silica known = 9°) =193. 0“ “ — 18I5 


The latter is obtained by the ignition of opal. 
When an electro-negative unites with different positives of 
the same group, the positives increase by 4 or 4n diameters. 


Chloride of lithium, 2) 14 1’ — 1-999. Observed D., 1:98 
Chloride of sodium, 2) 3 3*= 2181. “ D217 


Here the negative chlorine remains the same, while Na is 
greater by 4 diameters than Li. 

When a positive unites with several negatives of the same 
group, the resulting series will show a variation of the posi- 
tive through 4 or 4n diameters. 


Chloride of sodium, 2} 3 N® — 9481, Observed density, 2-172 

Bromide of sodium, 25" NaN® — gov, “ “ e982 

Changes from solidity to liquidity and from color to black- 
ness are accompanied by variations of 4or 4n diameters. Ex- 
amples of organic bodies illustrating the first of these changes 
have already been given. 

Tin chloride, solid = 2¢] 284 Sm — ego. Observed D. = 276 

fused = o}-gHd So org «= 2588 

Elements uncombined change only through half or whole 
diameters instead of 4n : 

Solid potassium = K K — -g71 Observed D. = ‘87 


Melted “* = 
To illustrate the change from color to blackness, we have: 
28 Hg He — g1zt. Observed D. = 81% 


K = 00. “ « = ge 


Cinnabar red cryst., 


Meta-cinnabar black cryst., 2,5 - 24% = 7-748. - 


Such are, in brief, the results of this latest and most ex- 
tensive of the researches into molecular volumes. It is not 
the writer’s purpose at present to discuss the reasoning or the 
methods pursued by the different investigators, but simply 
to present for the first time their work and their views in a 
connected form, with the hope that a knowledge of the sub- 
ject may thus be promoted among those who are sufficiently 
interested in theoretical chemistry to give it their careful at- 
tention. C. F. K. 

NE Se 
Is it Education or Accident? 

Technical education supposes that a child must be educated 
for the sphere he is expected to occupy in life. Advocates 
of a purely technical education use frequently such phrases 
as “ laboring classes,” ‘‘ station in life,” ‘‘ educated classes,” 
‘‘cultured society,” ‘‘ upper classes.” Whether this is wise 
in republican America as in monarchical Europe remains to 
be seen. Experience has shown that it is exceedingly unwise 
to suppose that a certain boy is to make a Congressman, 
while another will peg boots. The issue usually shows that 
the young lawmaker makes a cobbler, while the predestinat- 
ed bootmaker becomes a foreign minister. Some of our very 
best and most learned men were not intended by their par- 
ents to occupy very high stations in life. It is dangerous to 

“suppose” very much in reference to any boy, continues 
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Scientific American. 
ENGINEERING INVENTIONS. 

Mr. Joseph R. Winters, of Chambersburg, Pa , has pat- 
ented in this country, also in England, Canada, France, 
Germany, and Belgium, an improved fire escape ladder and 
hose conductor, which may be easily raised to any required 
height within the hmits of the capacity of the machine, and 
it may be inclined at any desired angle. It carries the hose 
up with it, and is arranged so that it may be used in lower- 
ing timid or infirm persons, or articles of furniture. The 
invention consists in a novel and ingenious arrangement of 
devices, which cannot be readily described without an en- 


graving. 


consists in the employment of coupling hooks or draw bars, 
having pivoted heads to adapt them for engagement with 
bumpers having slotted heads, which are inclined, the ob- 
ject being to enable cars of different heights to be coupled 

An improved car coupling, designed to obviate the neces- 
sity and its attendant danger of going between the cars, is 
the invention of Mr. Charles Abrenbeck, of Navasota, Texas. 
The improvement consists in the particular means applied 
to an ordinary draw bar for holding and centering the ordi 
nary form of link, and elevating the same so as to enter the 
opposite draw bar. 

A coupling for cars that will automatically couple them 
at all times, whether the latch is up or down, and which is 
arranged so that the draught at no time falls upon the pin or 
pivot of the latch, but is borne directly by the draw head, 
has been patented by Mr. Patrick M. Bracelin, of Daven 
port, Iowa. This invention obviates the necessity of going 
between the cars either to uncouple or couple them. 

Mr Robert Hay, of Mineral Point, Wis, has invented an 
improved draw bar, which consists of a frame adapted to be 
connected with the tender, and provided with a coupling 
bar carrying cross heads and a spiral spring within the 
frame, so that when drawn or pushed it is cushioned by the 
spring, and thus relieves the shock and strain on the engine 
Messrs. Robert M. Pringle and William D. Robb, of Eliza- 






An improvement in the class of car couplings, whose en- | 
gaging devices are pivoted hooks or draw bars, has been | 
patented by Mr William W Scott, of Sumner, Iowa It, 


| the number of packages was largely in excess of those of any 
previous year, namely, 45,000 barrels and 12,000 half barrels. 
The pomegranates numbered 200 cases. The Mediterranean 
oranges and lemons number 1,254,802 boxes and cases. The 
average loss on oranges was 36 per centum, and on lemons 
20 per centum. 

From the West Indies, 12,942,675 oranges were imported, 
with an average loss of 45 per cent. Of bananas there were 
560,837 bunches imported—an increase of 157,916 bunches 
over 1877. Twenty-three per cent of the 2,704,773 pineap- 
ples perished on the voyage. Nearly 10,000,000 cocoanuts 
were imported, with an average loss of 9 per cent. 





Overland Boating. 
The proposed construction of a ship railway across the 
‘Isthmus of Panama has called to mind the similar though 
smaller portage system formerly employed by the State of 
Pennsylvania. For many years the system was used in 
transporting canal-boats (built in sections) from the canal 
| between Conemaugh (near Johnstown, Penn.) on the west- 
ern side of the Allegheny Mountains, and Hollidaysburg on 
| the eastern side. By this arrangement boats without break- 
ing bulk were passed between Pittsburg and Philadelphia 
via Columbia. The portage of the mountains was made 
by means of inclined planes, at the top of which were sta- 
| tionary engines to draw up or let down the cars or trucks, 
| using a heavy hemp rope running over pulleys between the 
rails to keep it from the ground. After reaching the top of 
the plane a small locomotive was used along the “‘ levels,” 
as they were called, until the next plane was reached. By 
this means transit was quick, and the expense of handling 
the cargo twice was avoided. After the construction of the 
| Pennsylvania Railroad, and the introduction of locomotives 
that could draw loads up grades that years before were only 
capable of ascent by means of ropes and stationary engines, 
the old portage road of the State, becoming the property of 
the Pennsylvania Railroad Company by purchase, was aban- 
doned; and now the traveler can see, as he is whirled along 
in a palace car, only the ruins of what was forty years ago 
| one of the most wonderful public improvements of the age. 


bethtown, Ky., have patented an improvement in safety | A similar system is still employed in New Jersey for 
valves, which consists in changing the form of valve in , changing canal-boats laden with coal from one canal system 
common use, so as to make it extremely sensitive to any | to another. eee 

variations in steam pressure, and so that the escaping steam | ie 

shall assist in closing as well as in opening the valve, and in | The Mapess Tete Se Sinan, Geshe, and Mocge, 
inclosing it in a case provided with a set screw and jam nut, | 








“*The great majority of the sugar and molasses hogsheads 


in order to adjust and secure the valve at will. 

Mr. Charles A. Mentry, of Newhall Station, Cal., has in 
vented ap expanding reamer for increasing the bore of oil 
and other deep wells, that can be let down through the tube 
and expanded when it reaches the proper point for the ream 
ing to begin. It consists of a forked reamer incasing an 
expanding spring plunger projecting through its head, 
where it is provided with a needle controlled by a trigger, 
from which a halyard leads up to the surface. 

An improvement in the class of coupling devices which 
consist of pivoted hooks, has been patented by Messrs. Seth 
8. Watrous and William Gerber, of Fremont Center, Mich. 
The improvement consists in the combination of the two 
cams projecting in opposite directions, with the coupling 
hooks pivoted within the draw head on vertical pins, but in 
different horizontal planes, the cams being arranged in rela- 


which are emptied of their contents in this city,” says the 
Boston Commercial Bulletin, “find their way back to the 
West Indies again. The hogsheads are purchased from the 
refiners by an enterprising firm, who take them apart, clean 
the staves and bundle them up into shooks, and export them, 
together with their heads, to Cuba. This firm have one 
yard in South Boston in which they thus prepare 2,000 hogs- 
heads per week for export. The export trade in new shooks 
| to the West Indies is also an important one, these last sell- 
ing at from $1 to $1.75, while the second-hand shooks bring 
but 50 to 75 cents, The stave trade of Boston is nearly all 
| in the hands of one firm; and as more than $300,000 worth 
of cooperage stock of various kinds are exported, in addi- 
tion to what is used in this vicinity, their business is a large 
one. The staves, which are so largely exported from Bos- 
ton to the Mediterranean and to England, are white oak. 
Sugar barrels are also made from elm, and in New York are 


} 


tion to the hooks, so that the latter may be spread when the 


cams are turned | being made of a single piece, cut out for the purpose. The 


Oak staves come from the West, largely from Michigan. 
A Runaway Railway Wheel. Staves are usually exported in the rough or unfinished state, 
A most singular railroad accident lately occurred on the 40d range all the way from $60 to $150 per thousand for 
Erie Railway at Middletown, N. Y. The train known as | hogshead staves, and $80 to $200 per thousand for pipe 
the steamboat express, one of the fastest on the road, had | Staves. 
just left the station and attained its full speed, when the for- | 
ward wheel of the front truck of the locomotive became de- | Another Rallway Gridge for Niagara Biver. 
tached and started down the track by itself. Such was its, In 1849 the Lewiston Suspension Bridge Company and the 
impetus that it ran fully a hundred yards, then left the track Queenston Suspension Bridge Com,..ay were organized, the 
and ran through the brick wall of Bunnell’s lumber yard first on this side and the second on the Canada side of the 
before it came to a standstill. The cause of the accident | Niagara River. They built a highway suspension bridge at 
was a heated and worn out journal. Travel was delayed on | Lewiston, and maintained it for sometime. It blew over 


the eastward bound track nearly four hours in consequence. one day and was never repaired. The ruins of the structure 
acteetaiiiipnansaianimmnemiiaee aiabiiie ieeaemegrniinnaien | still remain in the form of masonry on each side of the river, 
Foreign Fruit Trade of New York. and one cable still suspended. The Oswego Palladium says 


According to the annual report of the inspector of customs | that the Rome, Watertown and Ogdensburg and the Great 


gq Western (Canada) railway companies have bought the stock 
rted at this ring 18 . 
oe gone Sea Cages . om eutag oe of the old companies above named and formed a company 


| with $1,000,000 capital to build a bridge at Lewiston. The 
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centum Value. er aaty. work will be begun immediately. The bridge will be one of 
Varieties of fruit. duty. " Dollars. Deiter the finest of the kind in the world. The river at the point 
- aegaerestamipsat > 6 "aot = ‘gammy | to be crossed is 600 feet wide. The bridge will be a stecl 
SEE ros vorerensvocetoces 4 Af---4 josergo | truss structure of one span, and will be a railroad and high- 
7 ap pent. geme ae 10 8,564 356.40 | way bridge. The object of the parties in interest is io accom- 
eee 'modate the local trade of the Rome, Watertown and Ogdens- 
mates, a Ag ‘burg road and that of Northern New England and the West. 
regi pceensescdoovos ove 10 15,711 1,567.60 —o + 9 > 

Cocoanmts. ........cccccee. +0. « Free. 197 Coupe Case Sr Renton, 

Total, Re eres aa $3Teoee 00 An order for fifty two-horse cars for use in South London, 





England, was recently completed by a firm of car builders 
$586,058 $101,876.30 in this city. The same company are now building 
There was a large increase in the quantity of fruit import- | for the same market a number of one-horse cars of the ‘‘ bob- 
ed from the West Indies, except in the case of oranges and tail” pattern. In London they will be known as coupés. 
pineapples. The falling off in pineapples is supposed to be These cars are provided with pay boxes, have horse guards 
due to the establishment of large canning factories in the at the dashboard, and life guards in front of the wheels, and 
West Indies. An extraordinary increase, amounting to two are hung on Mr. Stephenson's new method, which makes the 
and a quarter millions, occurred in the importation of cocoa | riding easy. They are finished in hard woods, and the seats 
nuts. Of Mediterranean fruit, the importations in 1878 were | are upholstered in fancy carpets. American cars are pre- 
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Barnes Educational Monthly, in this enlightened age. 


lightly in excess of those of the preceding year. Of grapes, | ferred in England for their superior strength and lightness, 
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KECENT DECISIONS RELATING TO PATENTS, TRADE 
MARKS, ETC. 
By the U. 8. Cireult Court.—Eastern District of 
Missouri. 
MANUFACTURE OF ENAMELED TRON WARE.—8T, LOUIS 
STAMPING COMPANY 08, QUINBY et al. 

1. Where the original patent described a process of enam- 
eling iron, the gist of which consisted in a certain prepara- 
tion of the iron and the application of any well known en- 
ameling mixture, it was not at variance nor incompatible | 
with the invention described to insert in the reissue of such ! 
patent a formula as to an enameling mixture which could 
work out the result. f 

2. If the specification contains such a description as will 
enable one skilled in the art to accomplish the desired re- 
sult, it is sufficient without attempting to speculate as to the 
philosophy of its action. 

8. The testimony of a witness as to prior use by him of 
the invention patented is rendered unreliable and incompe- 
tent by the circumstance that his employers, after having 
the benefit of his skill, sought the right to use the patented 
process as soon as they heard of it; and the further fact that 
the specimens produced were very different from those made 
under the patent. 

4. Reissued Letters Patent No. 7,779, granted July 3, 1877, 
to F. G. & W. F. Niedringhaus, for improvement in the 
manufacture of enameled iroa ware, are for the same inven- 
tion as the original patent and valid. 

The St. Louis Stamping Company is the assignee of re- 
issued Letters Patent No. 7,779, granted to Frederick G. & 
William F. Niedringhaus, July 3, 1877, for ‘‘ improvement 
in the manufacture of enameled iron ware.” 

The claims in the original patent are as follows: 

1. The herein described process of enameling iron ware 
by oxidizing the iron during the process of the drying of the 
glaze, substantially as set forth. 

That phraseology is not changed in the reissued patent. 

The second claim is: 

A new manufacture of enamel sheet iron ware, enameled 
substantially as described. 

In the reissue the phraseology is: 

As a new manufacture, mottled enameled sheet iron ware 
having the oxidized base fused with the surface glaze. 





| 





By the Commissioner of Patents. 


TRADE MARK.-~EX PARTE THE SAFETY POWDER COMPANY. 


‘each drop being enveloped in an atmosphere of its own 


stances water assumed the spheroidal condition in normal 


ing known as an interference, whether he will grant a patent 
to an applicant, notwithstanding a patent for the same in- 
vention has been previously issued, or to which one of two 
or more contending applicants a patent shall issue, the ques- 
tion of priority between two or more patentees who may be 
parties to the proceeding need not and cannot be determined, 
after judgment therein has been rendered against the appli- 
cants who acquiesce in such judgment. 
APPLICATION FOR REFRIGERATOR PATENT.—BATES. 

1. A machine and a product, a process and a composition, 
an art and an article, and a ‘‘ method and the means,” each 
constitute distinct patentable subject matter, and but one of 
them can be the subject of a single claim. 

2. Where the improvement made consists of an apparatus, 
it alone should be claimed, and not its functions, nor should 
the apparatus be claimed as ‘‘ means” for accomplishing the 
result. 

APPLICATION FOR A DESIGN PATENT FOR SPOON HANDLE. 
—BEATTIE, 

More than one separate and independent design cannot be 
claimed in the same application; but, where the design is an 
entirety, a claim for the entire design, as well as claims for 
sub-combinations of the parts, is allowable. 


<at>.» 
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The Mysterious in Boiler Explosions, 

There is beyond question an element of mystery attending | 
certain boiler explosions. At one time all explosions of 
boilers, save those which obviously resulted from shortness 
of water or extensive corrosion of plates, were regarded as | 
mysterious and remarkable. Theories have been formed | 
almost without number to account for their occurrence—in 
a word, to solve the mystery. The spheroidal theory of 
Boutigny d’Evreux may be cited as an example. When 
water is dropped on a hot plate it assumes the spheroidal | 
condition, runs about in drops, and evaporatesslowly. The 
drops are really not in contact with the plate at the time, 


vapor. When the plate cools the water touches it and flashes 
into steam. It was supposed that under certain circum- 


steam generators, and that a great development of steam en 
sued when the furnace plates cooled a little; so much steam 
being made thus in a few seconds that the boiler burst. This 
idea is now well known to be fallacious. 

Another theory was that if a boiler was heated red hot and 





have exploded with disastrous results. So long as furrowing 
and corrosion are present it is easy to account for the failure 
of a boiler. It is when explosions of strong boilers occur that 
inspectors are at fault, differences of opinion arise, and we 
become enveloped in an atmosphere of mystery out of which 
it is difficult to find the path which leads to certainty. Two 
notable examples of this have been recently recorded in our 
columns: one is the Coltness explosion, when six boilers out 
of ten flew away at once like a covey of birds;the other is 
the Kersley explosion, when one boiler out of eight burst, 
leaving the rest intact. 

As regards the Coltness explosion, that, as is well known, 
has been explained by Mr. Fletcher on the theory that one 
boiler which exploded first had the steam pipe plugged up, 
and consequently gave way from a sheer accumulation of 
pressure. We cannot find that one tittle of definite evidence 
was adduced to show that any such plugging took place. 
Mr. Fletcher is, no doubt, satisfied on this point, but we are 
not. In fact his theory is based on pure assumption. But, 
granting that he was right, how are we to account for the ex- 
plosion of the remaining five boilers? One explanation is 
that the boilers were bedded so close that they rested against 
each other, and that each boiler as it gave way staved in the 
side of the next one to it. To make this an intelligible cause 
of explosion, it must be assumed that the sudden reduction 
of pressure on the outrush of steam through the side of the 
broken boiler caused so large a portion of the contained 
water to flash into steam that the boiler flew into pieces be- 
fore the steam so produced could escape. But it is well 
known that the Coltness boilers were strong enough to stand 
a pressure of 300 pounds on the square inch, and it is diffi- 
cult, if not impossible, to see how steam of any pressure like 
this could be produced. Only as much water would be con- 
verted into steam as would suffice to restore the pressure in 
the boiler to something less than what it was before the rent 
took place. To assume anything else is also to assume that 
once the process of flashing is established it will go on re- 
gardless of the pressure set up. This is a very important as- 
sumption; nay, more, it is a complete begging of the ques- 
tion. If it can be shown conclusively that the stored-up en- 
ergy in a boiler can all be expended in flashing water into 
steam, if flashing is once fairly set up, without any conside- 
ration for the accumulation of that pressure which is inimi- 
cal to the operation of the flashing function, then we are 
face to face with a new physical law which would clear away 
much mystery, and set boiler explosions, like that at Colt- 


The term “safety,” applied to powder, fuse lighters, and ' 4414 water pumped in it would infallibly explode; this is | ness, in a totally new light. It is a notorious fact that a 
explosive caps, naturully suggests that these explosives may 4pvioysly the tail end of the speroidal theory. Inasmuch as | great many explosions take place just when an engine is 


be used with comparative safety, and is therefore descrip- 
tive, and is not registrable as a trade mark. 
TRADE MARK.—EX PARTE THOMPSON, DERBY & CO. 

The word ‘‘ swing,” when applied to the socket of ascythe 
suath which moves on a pivot, each point describing the arc 
of a circle, and is made fast in different positions, indicates 
the peculiarity of the socket with sufficient precision to be 
descriptive, and cannot be registered as a trade mark. 

WHEEL PLOWS.—LAPHAM 038, BETTENDORF. 


Under Rules 7 and 57 the party to an interference who 
first files a completed application, including petition, specifi- 
“ation, oath, drawings, model or specimens (when required), 
and first fee, is deemed to be the first inventor, in the ab- 
sence of all proof to the contrary, and the testimony of the 
other parties is to be taken first. 

LUBRICATOR PATENT OF NICHOLAS SEIBERT.—APPLICATION 
FOR REISSUE. 

1. The machine for which Letters Patent No. 94,780 were 
granted September 14, 1869, to Nicholas Seibert, in the form 
in which he constructed it, necessarily involved the use of 
hydrostatic pressure as a force for the expulsion of the lubri- 
esnt from the lubricating cylinder; but it was designed to 
be a steam lubricator, and the presence of hydrostatic press- 
ure in the device, as an operative force, was not known or 
suspected by Seibert until after he had obtained his patent. 

2. As he who, by a lucky accident, discovers a new art, is, 
under the law, as much entitled to a patent as he who, by 
at. effort of genius, invents a new machine, however inferior 
in merit his work may be, so, also, is he who invents a ma- 
chine which accomplishes its object entitled to a patent for 
it, whether he does or does not correctly understand the law 
or philosophy of its operation. 

3. Seibert’s lubricaior, which was operated by hydrostatic 
as well as by steam pressure, was his invention, although he 
did not fully understand the law of its operation; and he is 
entitled to a patent for this particular machine, whether it 
operates as a steam lubricator, or as a hydrostatic lubricator, 
or as both combined. 


By the Acting Commissioner of Patents. 
MACHINE FOR CLEASING SILK THREAD.—TAYLOR 28. 
MARTIN. 


When the evidence in an interference develops the fact 
that the contesting parties are not independent inventors, 
but jointly devised the invention, judgment of priority can- 
not be had in favor of either party, but the interference will 
be dissolved. 

SHADE HOLDER FOR LAMPS.—MARSHALL 08. FISH ¢é al. 

1, Certain motions to strike out, not the final judgments 
of the Examiner of Interferences and the Examiner-in-Chief, 
but the views properly expressed by those tribunals in arriv- 
ing at ench judgments, denied. 

2. The sole purpose of section 4,904 Revised Statutes be- 


the specific heat of fron is but one ninth that of water, in| started. If we may assume that the sudden reduction of 
round numbers it follows that nine pounds of iron heated to | pressure sets up flashing, and that the process is continued 
about 1,500° must give up their heat to make one pound of by, if we may use the words, its own vis viva, then it is easy 
steam; and it has never yet been shown how enough red hot | to understand why a sudden reduction in pressure may cause 
iron could be present in a boiler to cause a development of an explosion; but until some definite statement of facts is 
steam with which the safety valve could not deal. Many available, we must hold this idea to be pure, little supported, 
experiments have been carried out to test the point, with neg theory, and nothing else. If we are asked, how, if we reject 
ative results as far as explosions are concerned. the theories of Mr. Fletcher and others, we explain the Colt- 
The electrical theory was broached. Wha: this meant we ness explosion, we reply that we cannot explain it, because 
never understood, nor did we ever meet any one who did. there is not sufficient evidence available on which to base an 
One gentleman promised to prevent all explosions from this opinion, 
cause by incasing every boiler inthin sheet copper. Another In the Kersley explosion we have a boiler, insured, care- 
proposed to fit conducting wires to put boilers in communi fully looked after, and apparently sound, going to pieces 
cation with the earth. The notion that water was decom | without having given warning in the way of leakage. Here 
posed into oxygen and hydrogen, and subsequently recom- again we find boiler inspectors dealing largely in pure as- 
posed with a terrible explosion, kept its ground for a long sumption. Mr. Hiller, the engineer of the National Insur- 
time. We believe we may say that no engineer possessing a ance Company, took it for granted that an elbow pipe was 
moderate knowledge of chemistry holds such a theory now | broken off and let the water run out. But there is not a 
The inspecting engineers of the various boiler insurance and scrap of evidence that a cast iron pipe was broken as sup- 
assurance companies were the first to place the whole sub- posed. Mr. Baldwin, another boiler irspecting engineer, 
ject on a sound footing. They showed as a result of their holds that Mr. Hiller is quite wrong, and that the boiler 
experience that boilers burst because they were too weak to | burst because the plates had become weakened by age; that 
withstand the strains brought on them by the internal press- | they had “‘lost their nature,” to use a word well known 
ure. They proved that in the vast majority of cases furrow-| among iron makers. But even Mr. Baldwin finds all the 
ing, and grooving, and corrosion in all their multifarious | plates he tested so strong that the boiler should have with- 
forms, were the agents operating to bring about boiler ex- | stood on the lowest calculation double the pressure at which 





plosions, and they carried back such catastrophes from the 
regions of romance to those of everyday life. Thereis some | 
reason, however, to fear that these gentlemen have gone a 
little too far; and that by assigning all boiler explosions to 
one cause they are doing harm and stopping inquiry into 
certain secrets of nature about which we do not know quite 
so much as is desirable. 

That by far the larger number of explosions which occur 
every year in England are due to weakness of the boilers 
which give way, either congenital or acquired, we should be 
the last to dispute. But it is equally indisputable that events 
take place now and then which quite upset all conclusions 
based on the idea that explosions always take place because 
a boiler is too weak to withstand normal strains, and these 
said events apparently contradict much that sound scientific 
authorities teach. Thus, for example, although the entrance 
of cold water into a red hot boiler ought not to cause an ex- 
plosion, yet there is one case at least on record in which, on a 
pail of cold water being poured suddenly into a red hot 
kitchen boiler, a most violent and disastrous explosion took 
place. The weight of metal engaged here was, however, 
very great as compared with that of the water. It is also 
shown that explosions have ensued when water was pumped 
into plain cylindrical externally fired boilers, which had been 
allowed to run short. 

On the other hand, boilers patched and re-patched, 2nd 
seemingly worthless, have by the hundred done their duty 
for years without a catastrophe, while boilers as well made 





ing to enable the Commissioner to determine, by a proceed- 





as possible, and in exceljent condition—nearly new in fact-~ 


it was worked. It is to be presumed that the inspecting en- 


gineers of boiler insurance companies are the greatest au- 
thorities in existence on all that pertains to the life and death 


| of steam generators. When we find any one of these gen- 


tlemen unable to form any opinion concerning certain catas- 
trophes, which is not flatly contradicted by a professional 
brother, it would be folly to deny that there are mysterious 
boiler explosions—that is to say, explosions which occur from 
some cause or causes unascertainable. That we shall always 
remain in our present ignorance is very improbable. But 
we venture to think that the solution of our difficulties will 
come, not from the boilermaker or the engineer, but froman 
elaborate process of physical research into the laws which 
govern the generation and evolution from heated liquids of 
their steams or vapors. Many suggestive phenomena have 
been recorded which might serve to direct an inquirer. For 
example, the behavior of water heated under oil is, as shown 
by Dr. Frost many years ago, very curious and suggestive. 
Again, water may have its boiling point altered by various 
conditions other than those of pressure. It is not too much 
to say that although the more prominent aspects of evapo- 
ration and ebullition have been carefully studied, a great deal 
remains to be learned concerning the real nature of processes 
about which men speak all the more glibly the less they 
really know.— The Engineer. - 
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Amone the novel applications of glass is the invention of 
Hamilton L. Bucknill, of England, who has recently pat- 
ented in this country a railway sleeper made of cast glass, 
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Business and Personal. 


The Charge for Insertion under this head ts One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at mublication office 
as early as Thursday morning to appear in next issue, 


The best results are obtained by the Imp. Eureka Tur- 
bine Wheel and Barber’s Pat.Pulverizing Mills. Send for 
descriptive pamphlets to Barber & Son, Allentown, Pa. 

Steam Tug Machinery, Engines, Boilers, Sugar Ma- 
chinery. Atlantic Steam Engine Works, Brooklyn, N.Y. 

The Genuine Asbestos Liquid Paints are used on the 
finest and most important structures in this country, 
and are particularly adapted for first-class b 
H. W. Johns Manufacturing Company, 87 Maiden Lane, 
New York, sole manufacturers. 

Rubber Belting, Packing, Hose, and all kinds of manu- 
facturers’ supplies. Greene, Tweed & Co.,18 Park PL,N.Y. 











Philadelphia has consolidated with the Betts Machine 
Company, of Wilmington, Del. Sandard gauges as well 
as heavy machine tools now in stock. ‘ 

Magnets, Insulated Wire, etc. Catalogue free, Good- 
now & Wightman, 176 Washington St., Boston, Mass. 

Cooper Manufacturing Company, Mt. Vernon, Ohio, 
Manuf’s of Stationary, Portable, and Traction Engines, 
Saw Mills, Grist Mills, Mill Machinery, etc. Engineers 
and Contractors. Circular free. 

Inexhaustible Beds of Kaolin or Clay.—Wanted ex- 
perienced pottery men to take an interest in the white, 
pink, and yellow kaolin beds. Digging and shipping on 
cars will cost 50 cents perton. M. J. Dobschutz, Belle- 
ville, 11., Agent. 

The New Economizer, the only Agricultural Engine 
with return flue boiler in use. See adv. of Porter Mfg. 
Co., page 78. 


Employment Wanted.—Tool Maker and Machinist. 
Can do the best of work. Had charge of men for the 
past five years. P.O. Box 891, Rome, N. Y. 

Forsaith & Co., Manchester, N. H., & 213 Center St., N. 
Y. Bolt Forging Machines, Power Hammers, Comb’d 
Hand Fire Eng. & Hose Carriages, New & 2d hand Machin- 
ery. Send stamp for illus. cat. State just what you want, 

The Electric Light in its Practical Application, By 
P. Higgs. Numerous Illustrations. $3.50. Mail free. 
E. & F. N. Spon, 446 Broome St., N. ¥. 

Wright's Patent Steam Engine, with automatic cut- 
off. The best engine made. For prices, address William 
Wright, Manufacturer, Newburgh, N. Y. 

For Solid Wrought Iron Beams, etc,, see advertise- 
ment. Address Union Iron Mills, Pittsburgh, Pa., for 
lithograph, etc. 

H. Prentiss & Co.,14 Dey St., New York, Manufs. 
Taps, Dies, Screw Plates, Reamers, etc. Send for list. 

For Screw Cutting Engine Lathes of 14, 15, 18, and 
2in. Swing. Address Star Tool Co., Providence, R. I. 

The Horton Lathe Chucks; prices reduced 30 per cent. 
Address The E.Horton & Sou Co., Windsor Locks, Conn. 

Lincoln's Milling Machines; 17 and 20 in. Screw 
Lathes. Phenix fron Works, Hartford, Conn. 

A Cupola works best with forced blast from a Baker 
Blower. Wilbraham Bros., 2,318 Frankford Ave., Phila. 

Presses, Dies, and Tools for working Sheet Metal, etc. 
Fruit & other can tools. Bliss & Williams, B’klyn, N. Y. 

Linen Hose.—Sizes: 144 in., 20c.; 2 in., 25c; 2% in., 
%c. per foot, subject to large discount. For price lists 
of all sizes, also rubber lined linen hose, address Eureka 
Fire Hose Company, No. 18 Barclay St., New York. 


Scientific 


Deoxidized Bronze. Patent for machine and engine 
journals, Philadelphia Smelting Co., Phila., Pa. 

Having enlarged our capacity to 96 crucibles 100 Ib, 
each, we are prepared to make castings of 4 tons weight 
Pittsburgh Steel Casting Co., Pittsburgh, Pa. 

Hand Fire Engines, Lift and Force Pumps, for fire 
and all other purposes. Address Rumsey & Co., Seneca 
Falls, N.Y., and 9% Liberty St., N. ¥. city, U.S.A. 

For Shafts, Pulleys, or Hangers, call and see stock 
kept at 79 Liberty S8t.,N. ¥. Wm. Sellers & Co 

Wm. Sellers & Co., Phila., have introduced a new 
Injector, worked by a single motion of a lever. 

Steam and Gas Fitters’ Tools a specialty. Send for 
circulars. D. Saunders’ Sons, Yonkers, N. Y. 








NEW BOOKS AND PUBLICATIONS. 


ArounD THE WorLD wWiTH GENERAL 
Grant. By John Russell Young. New 
York: Subscription Book Department of 
the American News Company. 
lished in 20 parts. Each 68 pp. 8vo. I)- 
lustrated. 50 cents. 

Parts I. and If. of this splendid record of travel 
cover the experiences of General Grant in England, No 
traveler was ever received with so much distinction by 
the leaders of thought and action the world over, or ever 
saw, under more favorable conditions, the best that the 
civilized world has to offer. The narrative of his journey 
iscleverly told and lavishly illustrated; and, so far as 
published, amply fulfills the promise of the publishers 
to make it the finest record yet printed of a tour of the 
world. With such a wealth of superior material to 
choose from Mr. Young could scarcely fai] to make an 
iteresting volume; his skill and experience as @ jour- 
nalist left no doubt of his making good use of his oppor- 
tunities. It is not likely that any other writer will ever 
have a story to tell involving so many brilliant scenes 
or containing so much to gratify American pride. 


Breps oF THE COLORADO VALLEY. By Elliott 
Coues. Part First, Passeres to de. 
Washington: Government Printing 
Office. 

It is rare that a book, more especially an official 
document, is so much more than it professes to be as 
this admirable report of Dr. Coues, The value of the 
bibliographical appendix it is impossible to overesti- 
mate, The whole subject of the bibliography of North 
American ornithology and of the synonomy of North 
American birds has been worked up anew from the very 
beginning, every point being verified by personal inves- 
tigation. It is by far the best work ever done in this 
department, 

Tue Art InTeRcHANGE. Volume II. Jan- 
uary to June, 1879. New York: The Art 
Interchange Publishing Company. Price 
$1.50 a year. 

This unpretending but sensible and admirably edited 
household journal deserves the cordial support of every 
one who cares for the promotion of the polite arts. It 
is not only an art newspaper of a fine and discriminat- 
ing character, but a periodical instruction book giving 
theoretical and practical lessons in art methods, which 
will be found of value in every refined household. It is 
published fortnightly, and each number has twelve 
pages, with an occasional iilustrated supplement, 
| ORGANIC CHEMISTRY, PRACTICAL AND THEO- 
| RETICAL. By Hugh Clements. London: 

Blackie & Son, 16mo, cl., pp. 283. 





Specially designed for the students in the Science and | 


Workshop Receipts for Manufacturers and Mechanics. 4 rt Department, South Kensington. The descriptive 
Iilustrated. $2.00 E. & F. N. Spon, 446 Broome 8t., N.Y. | portion appeared originally in a series of articles in the | 

Nickel Plating.—A white deposit guaranteed by using | Anglish Mechanic, to which has been added some fifty 
our material. Condit,Hanson & Van Winkle,Newark.N.J. | pages on the identification of organic substances, a 
The Lathes, Planers, Drills, and other Tools, new and short chapter on fixed and essential oils, a brief descrip- 
second-hand, of the Wood & Light Machine Company, | tion of apparatus used in this department of chemistry, 
Worcester, are being sold out very low by the George a list of practical questions and exercises, and eighty or 
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thinned somewhat with boiled oi! and turpentine. When 
ting up a collection of entomological specimens for the this has thoroughly dried wash off the surplus gold with 
past 8 or 4 years, and I have found that my specimens | W#ter and a piece of cotton wool. Silvering may be 
are eaten by a small grub which spoils a great many of ‘one with the leaf, but it is better to use a dry amalgam. 
them. I think they must generate in the specimens, as | S¢e p. 315, Spon's Workshop Receipts, 
— <a are eae Se oe you! @) J D. M. asks how sperm oil can be di- 
please inform me w can put on t | veated of its > ie 
prevent these raoths hatchingand not injure the speci- | —— py eg wae _ _ sae 
men? Would corrosive sublimate do to paint them | oi} ¢o remain in contact with & quantity of Jead turnings 
with? A. Impregnate the specimens with a solution of or clippings for several weeks (usually six weeks is re- 
arsenious acid in dilute alcohol. See p. 11 (40), volume | quired), then decant and strain throagh linen or a sand 
©8, Semmes Ammuscan. 8. Wil equal gasteat clothe! | diner. Geo p. 1670, No, 105, Scrmwtiric American Scr- 
and water preserve zoological specimens as well as pure», ewenr. 
alcohol? ‘ ill lso 
what is Bek pk nt een a ar tg do | (7) F. C. E. asks (1) how to bore a 8x4 
I can insects and reptiles suitable to classify and study up inch cylinder for steam engine. A. You can bore itin 
entomological and zoological specimens? A. Consult | ®” ordinary slide lathe, with boring bar and cutter. 2 
Packard's “‘ Guide to the Study of Insects,” Westwood’s | How to make a permanent deposit of bright silver in 
|* Thesaurus Entomologicus Oxoniensis,"’ Nicholson's desired places which cannot be reached by the hand, on 


| Zoology, and Owen's “ Vertebrate Animals.” the inner surface of bottles, A. Silver nitrate, 1 ounce; 
distilled water, 1 pint; strong aqua ammonia, ¢g. ¢#, 








(2) D. H. HL writes: 1. I have been get- 








Pub. | 
| (8) G. M. asks how methyl chloride can | ,ageq gradually to first precipitate, and then redissolve 


| be used in the production of ice. A. Methyl chloride, the silver; honey, 44 ounce. Pour this solution into the 
which is used in the manufacture of green and violet an- | bottles, etc.,immerse them in water and boll for 10 to 30 
iline colors, was employed for this purpose some years | minutes, or until properly coated. See article “ Silvering 
since by Raoul Pictet, and lately Mr. Camille Vincent, of Glass,” No. 105, Sctentivic AMERICAN SUPPLEMENT. 
| Paris, has used it to produce very low temperature. If 3 Do most scientists of the present day, who have 
— rae ~ een ng from this er | looked into the subject, believe in phrenology? A. No. 
pressure it w n |, an temperature will 
| fall to ~8° Fah. This boiling will then stop,and the fuia| ®) 8. E. writes: 1. I wish to turn a block, 
methyl] chloride will remain quiet without evaporating composed of a number of different kinds of wood; what 
any farther. By means of an air pump the temperature | '* Dest to glue them with? J also wish to glue very 
can be reduced to—67°, The small machine that Mr, | “im strips of wood to linen; what is the best glue for the 
| Vincent uses for this purpose consists of a double walled PUTPpose? A. A fine animal glue is as good as anything 
copper vessel, between which two walls the methyl {0 these purposes, 2. Where can I get an automatic 
chloride enters atA. The space, M, contains some non- | “¢ register, and about what would one cost? A. In- 
congealable liquid—alcohol, for instance, The space, | °°Tt 8” advertisement in “ Business and Personal” 


E, is filled with some non-conductor of heat, as mineral column. 8. How many people have obtained American 
patents? A. See the numbers in patent list on another 


page. 

(9) H. L. B. asks: What size of steam 
pump would be required to force water through a 8 toch 
main a distance of 3,000 feet, with 50 feet elevation at 
end? A. You can use any size of pump you plense; 
it must be determined by the quantity of water you wish 
to lift in a given time. 


(10) H. M H asks: 1. What pressure of 
steam will a boiler stand made like the one described 
in SurPLemenT, No 182, page 2801 A. If well put to 
gether, 150 Ibs. per square inch, 2. Where should the 
water stand in it? A. One to two inches below top of 
lower flasks 

(11) W. M. asks: 1. Will a boiler of 20 
inches diameter, 20 inches high, \ inch iron, hold 350 
Ib. of steam to the square inch? A. Make it at least 
| 5-16 inch thick, 2, How thick should the cylinder be, 
344 inch bore, by 6 inch stroke, to make 400 revolutions 
per minute, boiler pressure 900 Ib.? A. 44 Inch when 
finished, 

(12) C. J. B. asks: What is the greatest 
depth in which any submarine diver has successfully 
| operated? A. We think about 120 feet, at a wreck on 
Lake Erie. 


(18) W. G. R. asks (1) how to make a pre- 
paration to dip packages in to give them a coating that 
will keep them waterproof and airtight, packages cov- 
| ered with brown paper. A. You may try the following: 

Shellac, 4 parts; borax, 1 part; water, g. s., to form on 
boiling a very thin sirup. If required to dry very 
quickly, use hot. Or ase a solution of shellac in wood 
naphtha containing a emall quantity of boiled oil, 
2. What will make a good cheap washing crystal? How 
wax, etc. Bisa stopcock which is opened and closed is bluing pat in washing crystal, and what kind of blue 
by turning D, P isa wrought iron receptacle contain- | '8 used? A. “Washing crystal" is common cormmer- 
ing the fluid methyl chioride. In order to conduct the Cia! carbonate of soda, subcarbonate of soda, The 
methy! chloride into A, the side opening of the ptach bluing is either ultramarine or aniline blae (BB), added 


is connected with the rubber hose that is attached to B, ‘uring the crystallization, 3, Can you get me @ con. 
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Place Machinery Agency, 121 Chambers St., New York. 

Hydraulic Presses and Jacks, new and second hand. 
Lathes and Machinery for Polishing and Buffing Metals. 
E. Lyon & Co., 470 Grand 8t., N. Y. 

Walrus Leather, Solid Walrus Wheels; Wood Wheels 
covered with walrus leather for polishing. Greene 
Tweed & Co., 18 Park Place, New York. 

Bradley's cushioned helve hammers. See illus. ad. p. 126. 


Excelsior Steel Tube Cleaner, Schuylkill Falls,Phila,,Pa. 
Vertical Engines. F.C.& A.E. Rowland, New Haven,Ct, | 


Band Saws a specialty. F. H.Clement, Rochester, N.Y. 
Diamond Drills, J. Dickinson, 64 Nassau St., N. Y. 
Sheet Metal Presses, Ferracute Co., Bridgeton, N. J. 
Vertical Burr Mill. C. K. Bullock, Phila., Pa. 

_ Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son’s Shafting 
Works, Drinker St., Philadelphia, Pa. 

Noise-Quieting Nozzles for Locomotives and Steam- 
boats. 50 different varieties, adapted to every class of 
engine. T. Shaw, 915 Ridge Avenue, Philadelphia, Pa. 

Steve, Barrel, Keg, and Hogshead Machinery a spe- 
cialty, by E. & B. Holmes, Buffalo, N. Y. 

Solid Emery Vuicanite Wheels—The Solid Original 
Emery Wheel—other kinds imitations and inferior. 
Caution.—Our name is stamped in full on all our best 
Standard Belting, Packing, and Hose. Buy that only. 
The best is the cheapest. New York Belting and Pack- 
ing Company, 37 and 38 Park Row. N. Y. 

Ornamental Penman’s Pocketbook of Alphabets. 32 
—— %c. Mailfree. E. &F.N. Spon, 446 Broome 8t., 

For Sale.—United States Patent on Diagonal! Churn. 
Working model on exhfbition. Address “ Techniker,” 
Room 5, Staats Zeitung Building, New York. 

New 84 foot Boring and Turning Mill for sale cheap. 
A first class tool. Hilles & Jones, Wilmington, Del. 

Manufacturers of Metal Pocket Match Boxes please 


address Harrison Brothers & Co. Philadelphia, 
to contract for quantity. : — 


Elevators, Freight and Passenger, Shafting, Pulleys, 
and Hangers. L. 8. Graves & Son, Rochester, N. Y. 
Holly System of Water Supply and Fire Protection 
for Cities and Villages. Sce advertisement in SCIEN- 
TIFIC AMERICAN of this week. 

Lathes, Planers, and Drills, with modern improve- 
ments. The Pratt & Whitney Co,, Hartford, Conn. 


| more pages of papers set in organic chemistry at the 
, Kensington examinations (with answers) for the ten 
| years ending 1878. 











HINTS TO CORRESPONDENTS, 


| No attention will be paid to communications unless 
| accompanied with the full name and address of the 
writer. 

Names and addresses of correspondents will not be 
given to ingnirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
' a reasonable time should repeat them. 

Persons desiring special information which is purely 
of @ personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and labor to 
obtain such information without remuneration. 

Any numbers of the Screntrric AMERICAN SUPPLE- 
MENT referred toin these columns may be had at this 
office. Price 10 cents each. 


(1) 8S. S. H. asks: 1. What effect would 
the explosion of one pound of dynamite, 40 fathoms be- 
neath the surface, have upon the larger fish in the im- 
mediate neighborhood? A. Those within the immediate 
vicinity of the explosion would be killed through the rup- 
ture of the air bladder and intestines; they would sink at 
once to the bottom. Those at a distance would be sim- 
ply stunned, and would rise to the surface after a time. 
2. If the effect is destractive, what would be the proba- 
ble diametewof the circle of death? A. Perhaps within 
aradius of 50 yards. 3. Measuring from the sarface, 
to what depth would the concussion be sensibly felt? 
A. The shock of the explosion would be felt moat se- 
verely downwards—it is difficult to estimate. The dis- 
turbance would reach the surface, but the concussion 
there would be comparatively slight. 4. Do fish canght 
ee en what way? 

0, 














the receptacle is raised and its stopcock is opened, That pound analyzed of a vegetable kind and tell me what it 

part of the methyl chloride that evaporates escapes Contains, and what would be yourcharge? A. Yen; the 
| throagh the opening, 8. As soon as the temperature has cost depends upon the nature of the compound. 
| fallen to —8° (the boiling point of methyl chloride), the! (14) W. 8. J. asks: 1. Which is the best 
| opening, 8, is closed, If it is desired to lower the tem- deep sea sounding apparatus in use? A. That used by 
perature to—67°, an air pump must be attached to B. the United States Coast Survey. 2, What are its de- 
In this way a quart of alcohol can be kept at a tempera- foctsy A, This is probably as near perfect as any in 
tare of —67° for several hours. use 


(4) U. R. N. G. writes: 1 have about $5; (15) W. asks: What acid can be used (if 
| gold (pure) dissolved in hydrochloric acid;afver acid is any) in making a monogram type upon copper, to eat 
| dried on fire, the gold is redissolved in solution of bichro- away the surplus metal, leaving the letters stand out 
| mate potassium. Do you think it is ready for gilding in relief, and the surface smooth? Please describe the 
in electrotype battery? My battery is bichromate process or give some other guod method. A. Use 
potassium and sulphuric acid for carbon, and weak nftric acid diluted with about 8 volumes of water. 
sulphuric acid for zinc. The matter for gild- Cover the portions to remain untouched with paraffine. 
ing is hung on the zinc by a copper wire, and the The sand blast may be ad ly used instead of 





gold is hung on the carbon by a copper wire. 
Will that do? If not, how is that done? A. Purify the 
gold by fusing it with 10 parts of borax glass in a black- 
lead or French clay crucible; dissolve it by aid of heat 
in a mixture of 3 parts hydrochloric and 1 part nitric 
acids, and evaporate the solution cautiously over a 
water bath nearly to dryness. Proceed as directed under 
head of “* Electro Gilding,” p. 2,540, No. 160, 

AMERICAN SuPPLEMENT. 2. I have a big gutta percha 
dish, one corner of which is broken; can you tell me 
howl can repair it? A. Melt together equal parts of 
| pitch and gutta percha, and add 1% part of powdered 
shellac. This should be well stirred together. Use hot, 
and clamp the parts well together until the cement has 
hardened. 3. How are electrotypes taken from the gela- 











readily be obtained. 


(5) F. N. L. asks how the bright gold and 
silver lettering is done on glass. A. The size is pre- 
pared by dissolving one ounce isinglass in just enough 
water to cover it; when dissolved add a pint of rectified 
wine spirit and make up to a quart with water. Give the 
clean glass a flowing coat of this, and carefully lay on 


Let it remain 24 hours todry, The design or letter is 
drawn on paper, and the lines pricked with needle 
holes. Piace this against the gilded surface and dust it 
thoroughly with powdered whiting. When the paper is 
removed there will remain a correct copy of the design 
ao Satter oe geet. Now fill up the outline with oil 
gold size in which has been ground some orange chrome, 





the leaf, which will then readily adhere to the glass. | 


acid in some cases. 


(16) Our correspondent C. N. writes: Is it 
wn what is the actual difference in the amount of 
fuel required to run a stationary boiler (doing substan- 
tially the same work) in winter as against the summer 
season, caused by the difference in temperature alone? 
Perhaps some of your readers can give the amoant of 
fuel that was required to run a boiler that was exposed 
to the weather, for each of the twelve months, doing 
comparatively the same service. The result of a twelve 
months’ performance of a small portable engine and 
boiler, used for sawing wood, would be a fair test, us 
the exposure of it to atmospheric changes would be un- 
questionable. [Perhaps some of our readers will be 
able to furnish the information desired by C. N.] 


tine mould? A. It is necessary to takea plaster cast of ; A 
| the gelatine mould. From this a positive cast can | 
| machine described in SuPPLEMENT 161, can the cores of 


(17) F. B. asks: 1. In the dynamo-electric 


the electro-magnets be cast of common cast ‘ron, or 
would that be too hard? A, Soft cast iron will do. 
2. How long ought a bichromate battery work without 
attention? A. [t dependsoa how much is required of 
it. Ordinarily two weeks. 3, What is vulcanite? A. 
Hard rubber. 


(18) A. M. W. asks: What metallic or non- 
metallic substance, heated to a red or white heat, will 
retain that degree of heat longest after it has been re- 
moved from within the flame, and which with an ooca- 
sional use each day will probably sustain the fpjurieas 
effects of the flame longest without requiring to be re- 
placed? A. Common fire brick will probably answer 


| your purpose best. 
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(19) R. K. writes: 1 Iam about buildinga| (28) J. W. W. writes: I inclose you sec- mitind pet bel, &. We Wyiartoen .. bese ~~~ Paper pulp, apparatus for forming and cutting — 
screw propeller launch, 2% feet long and 5 feet beam, to | tion of smm™fl fountain reservoir, with (1 think) a novel’ Boot crimper, M S. LOVE.......0-.-.seseees+0++ ones MITA | Sheets of, F. Wurtabach ..............  --. serees 217,666 
be run by an engine with cylinder 2x5 inches. About | automatic siphon. We built two small fountains ina ferent 1 BWOPS. + scrererenenseneeeeneneere MIMD Panties ann’ aon, ee 
how many miles an hour, with 180 Ib. of steam ou, | portion of the yard where the inmates have access to | BO= nailing machine, Hi. Mason. sovssseee----see ee 4 Saedeanabasdiea dh aenterns ae... eee 
would she ran, with a 3-16 inch steel boiler, size 20x35 | them, and fearing the overflow pipe would be tampered meneeyeeierd ing hag rite or 917,564 | Penell , eraser, and tablet, H. Clayton... 217,446 
inches? A. If boat has good model, probably 434 or 5| with, I put in asiphoe overflow as shown in the cut. | Ruonet metal at Campbell (2) on aigo | Pitman joint, J. B. Smith... weve MTA 
miles per hour. 2. Whete and at what price could I get Buckle, trace, M. ROSS ........0s.0. -..ssecess «seeee 217,488 | Planter, corn, BE. D, Macfee..................-++. ~ 217,627 
a complete description of the electro-magnetic engine? he Buckwheat hulling apparatus, G. 8. Cranson ..... 217,513 | Plated ware, covered articles of, Wilcox & Jepeon 217,662 
A. The back nombers of the Scuenrrric American and i; .D. secseove 217543 | Plow, L. S. Hdleblute...................-ceseeeseeeees 217,504 
SupPLement contain all of the recent information on ii ~— : - hartge 1 sanguinea C. Pinckard.. bos 

* magne! , ’ box, swinging, H. ACKer... ....0.ccceeesseeseee digger Lang cos cecooescooccs 
ce ty ouinau anal ails dea aoe a TIS - co Car brake, automatic, D. A. Hopkins ............... 217,618 | Printing machine, Hoe & Tucker (F)............... 8,801 
acchyargge —onsncte fe is U/l 2:5 Car brake, automatic, B. F. Stewart................ 227,649 | Pump automatic, W. Lyman.................. sevens 217,026 
power? A. The cost of running @ mognetic engine ts| 77 Cucuiiieg,s 0. Widb.... ... 0... 217,01 | Pumping engine, H. F. Gaskill... ves vees 217/526 
about 50 times as great as steam. 4. About what is the Loe iar Yip 7 4 Carding engine stripper spring, eo ee 217,575 | Pyrotechnic signal, J. J. Detwilier .. .............. 217,591 
price of a six horse power magnetic ergine? A. We yy Yj Yj YY; YMA YY; YI). Carding machine, G Estes cos Sed veocetecsese | Quicksilver furnace, J. W. Epley .......... o seeeee 217,518 
think there are no engines in market of that size. UM Wee Carriage coupling, A B. dion. 646: seesences 217,498 | Railway, C. F. Dodge....... Pe: TOE RE 217,452 
(20) D. L. M. writes: In a fire engine at It ence & positive overflow, | Carrige top, adjustable, W. Davis..........000-+-.+« 217,590 | Railway crossing gate,M 8. Drake............ ... 217,592 
work, Capeleg water theses WS teste? bane Withen and, when ‘t is desirable to clean the basin, the entire | Carriage top joint and rail, Goddard & Burrows... 217,597 | Railway, elevated, O. W. Barnes:... «+ 217,441 
° body of water can be siphoned out by putting a small | Cart, barrel, Adair & Palmer. .........- .. 217,508 Railway frog, C. H. Jackson ..... . 217,536 
inch nozzle, where is the greatest pressure of water: wood plag in the air hole at the bend, This device has | Cartridge, pyrotechnic, E.8 Hunt . . 217,584 | Railway signal, T. A. B, Putnam ..............2+.++. 217,482 
as it leaves the engine, or at tne inch hole at the end of }.., working about two months under a variable press- | Casting metals and the alloy, preventing crystal- | Refrigerating house, D.C. Sanford.......  ......0. 217.552 
the nozzle? A. At the pump. ure of water, and the water line never gets above the re- lization and blow holes in, T. Fleitmann....... 217,523 Refrigerator, W. I’. Alley... ... ..... -..c000. ceeee 217,504 
i of air hole. Check, bank, D. D. Gregory.......+++-+-+-+esee+eee+- 217,478 Register and indicator, Windmuller & Ahrens. ... 217,663 
(21) J. F.—A simple device for covering | ‘r» elbow, or below the bottom Churn, J. M. Parker. ..........................., 27-631 | Rocking chair, W. Liesenbein...........000.0000--. 217,625 
wire is shown in the annexed engraving. A3¢ tube| (29) E. H. M. asks how to obtain crystals | Clothes drier, G. Dame...........0::e008 sseeseee M7515 ince dmg EO G. C. Paine.......... 217.475, 217,476 
easily melting Coach wrench,H A. Webber. oon. : ODES... «eee Sdecccvevecocecesee 217,537 
pmo setiihead aos uanlieiaaenaneiee iron | Coal hod, Holzner & Winstandley.. Rolling will, metal, J. H. Swett ..............00++0+ 217,653 
Cork holder, O Zwietusch..... ins adak Saw mill, band, Crawford & Jackson ............... 217,514 
ladle, allowing it to cool slowly until a crust is formed | Corset, M. Mees cdsschicdasannts Te Seen Sawing machine, circular, R. D Pike............+. 217,480 
on the surface, then breaking this with a wire and , ote., press for, R. Fariey........ ...0.0.-- 217,520 Scoop, B. Gourley ........... ...sccsssecereseeeeeeses 217.528 
pouring out quickly the still fluid metal from within. | Corton wing sweep, C. E. Estes vececsececee- 217,597 Sewing machine hemmer, J. P. Muller............. 217545 
This yields, if not always large crystals, at least faces, | Crucible and pottery mould, W. Driscoll........... 217,508 Sheet metal can, J. Henderson........ ......-...... 217,582 
from which project the corners of numberless cubes. | Crusher and grinder, rock, etc., W. C. Morison... 217.474 Shelf bracket, -‘ealereaneaerta P. Massey..........+ 217,471 
Fine large crystals, with beautiful stair-like arrange- | Curtain fixture, Buckley & Sawyer ...............-- 217,578 SHC, C. M. LOO. ...ceccecee.-sceesececrecscceececceee 217,467 

ment, can be obtained only by making the bismuth | Cutlery, pocket, J. D. Frary. 008 Snap hook, M. Ross..,........+-+-+++006 eerrererevees 
chemically pure, which is a tedious operation, Cale, esas. 3. = Leonard.. _— pean er" Sout ceeececscccocseee + 217,579 

(30) P. H. V. asks whether one billion re- | pish, covered, W. E. Hawkins................ | 217,461 Spinning machine fliers, E. A. Cowper. 

having a smooth exierior is screwed into a wooden | presents one thousand millions or one hundred millions; | Draw bar, R. Hay. Spinning rings, mechanism for supporting and ad- 
standard, and supports a wooden pulley that carries a | please put the figures the way they should be written to | Drawing frames, etc., composition roller for, J.M. Justing, J. W. Wattles (r)........-...00-eereeeee 8,811 
spool containing tae silk or cotton with which the wire | represent one billion. A. 1,000,000,000. French method Bandtha 2. cregericceresscoses percccessooseccesces +++ » 217,557 Spool and bobbin, O. E. Wait................ -.ee0es 217,655 
Drip pipe, C R. Joyce.........- webb Nidind eipecneuers 217,588 Stamp, perforating, Roberts & Hathaway ......... 217,640 
is wrapped. The thread passes from the spool through | correct for this country. T P. White 217.565 Stamp, hand, J. Murdock, Jr... 217-546 
the small wire guide hook, thence to the wireto be| (31) C. M. D. writes: To-day when the wind | poor <i... ae... ........... 814m Seem engine, HA. Walker ........................ SMB 
coveres,, which is drawn slowly throngh the tube as the | was blowing pretty briskly, I felt, as Isat at my win- | | Dough tray, A.D. Hay ..eccsce-scecenes eneeeseeeees 217,462 Steam heater, Birchall & Parton................ ... 217.574 
pulley revolves. The pulley may be turned by connec- | dow in sixth story, a tingling sensation in my forehead, | Electric induction coil, J. L. Le Conte ... 217,466 Steel, manufacture of Bessemer, 8. G. Thomas... 217,4% 
tion with a lathe, or it may be driven by a belt from the | just above and between my eyes, suéh as would be | Blectric motor, J. Hoover . ........+... vee 217,617 Stove, cooking, J. M. Read (r)...........-..eeeeeeeee 8,810 
driving wheel of a sewing machine, The wire being caused by application of one of poles of an electric bat- | Elevator bucket, Burdine & Cowgill.............++- 217,580 Stove, hay, J. A. Stocum..........ccceeessseeeeeeees 217,651 
covered may be drawn through the machine by hand, or tery to that part, Can you account for it? Could there Bye shade, W B. White....... ccsccccccsecccceses. 217,500 Stove oven, C. Caldwell... .........s.ccesesecceeee 217,511 
a reel may be easily attached and arranged to take mo- | have been a current of electricity in the air? The wind ee D. B. Seibert ........ ccveceveseocosere 217.645 ao ae eet en ae w. —ae Sousvevesas 217,497 
tion from the pulley. b from Western Union building and across | Feed water cleaner, J. T. Bryant....... eecccorecess 217,577 or shoes, ing, C. Storer......... 217,494 
was blowing | Feed water heater, J. Scholes.............. sese-+++ 217,644 Sugar solutions, filtration of, G. C. W. Belcher... 217,442 
(22) W. P. asks: 1. If a sulky or gig is | hundreds of wires toward me. I have some curiosity | Ponce wires, machine for barbing, A. Cary........ 217,667 Swing, W. R. Lashorne .. vee 217465 
being run around a course or a cirele,with a horse hitched find oat the cause of the sensation, which was not | Fences, metallic post for wire, R. E. Diets -. 217,516 Teaching penmanship, device for, C. R. Wells... 217,499 
to the same, which way will it upset, or which way is it "peasant, and which was not neuralgic or painful in Fertilizer distributer feed cup, Marks & Jessup... 217,68 Telegraph, autographic, E. A. Cowper.............. 217,568 
liable to upset: towards the center of ring or the outside? | the Jeast. A. We think the sensation experienced by a substances, ete., treating vegetable, W ‘aie | Fetophose ny Poe eens ~ heme sinaaeih — 

SE Seadic sun, Gac.s ih dinerpebvenstst evetheees - , speaking, T. A. Watson........ Seeecees 


' you could hardly have been produced by electricity. It 


2. If a locomotive is running 
{ was probably due to the cooling of the forehead by the 


A. Toward the outside. 





Fifth wheel, vebicle, Grier & Barr.... 








sééuvenalon - 217,611 | Thill coupling, P. A. Owen 











around a sharp curve, do not the driving wheels on Firearm, Tilting 
the inside of curve have to slip oa the rail? A. One or | T@pid evaporation of perspiration; however this is a sub- an ys ‘i ine, D. B. Weanams w+ +.00+2.++00- = Time eS eee 5; Sahamanen 217,620 
| that will bear inv: on. back, Boyer. MEPTTTT TIT TTT TTT TTT TTT tT) A . 8, #. imhaeuser......... 
both wheels must siip. 3. What willl put on common | ject estigati Fire extinguisher, Garfield & Pattison............. 217,456 | Tim Dox, J. BW. BUrms ..... coccscccece ssccecscecerees 217,445 
paper to make impression paper for transferring pat-| MINERALS, ETC.—Specimens have been re- | Fire extingui c, Brown & Fosket (r) 8,812 | rene ang Fairbanks............. 217,599 
terns on wood? A. See 283 (22), Vol. 40; of Scrzn- | Fire extinguishi e ne, J. Pattison............- 217,47 | Tongs, pipe, J. D. DAVis .... .....ceceeeseeeeeeeecces 217,450 
TIPIC AMERICAN. * ‘ | ceived from the following correspondents, and Flood gate, W BY ¢ ena wbioicetddbese bbapeies seeeee 217,51 | Tool combination, C. W. Cannon ........ ......-... 217,583 
. examined, with the results stated: Flue cleaner botler, Aitchison & Doolittle ...... 17.50 | Traction engine and steam plow, B. 8. Benson.... 217508 
(23) F. R. R. writes: 1. In the Screntiric} 4 g ¢.—Itis « titaniferous irom ore; it cannot be | Folding chair, Gifford & Bates..,............... ..« 217,606 | Trunks, C. Gunsel .. ron veo 217,618 
American of August 9, page 9f, communication (10), | smelted to advantage.—G. F.—A. The pyrrhotine is not | Foot rest, H. Jungmann, .........se0seseeesveeeene 207,62 | TYPO, printing, P. Gfroerer......... 217,607 
H. W. P. deseribes a cheap battery, 1 wish toask: 1. | nickeliferous and cannot be profitably worked for | Fraitdrier, W. Butts............. +... steerer RY Type writing machine, C. T. Brown................- 217,444 
What is the battery fluid? A. 2 paris of dichromate of | the small amount of gold which it carries. B. is not ptacvecapanir he sing dy 9 Swindell.........0+00-- as | Saarinen, W- aguas. pevaeasdegeserserensh ° 2p 
Furnace grate C. Furness seve » 217.5% | Valve, globe, J.C. & J Lorenz............... ...00 
potash dissolved in 20 part: of hot water. When cold | free milling—it contains too much galena, though not Geinaianes tall dana, t & A.B. Reoves wo 217,484 | Valve spindles steam-tight, rendering, A. Kerr... 217,540 
Vapor engine, W.P & W.T. Wood............. ... [17,665 


add 1 part of sulphuric acid. 2. Where can the gas | enough for smelting. It must be roasted.—_H. W. McC. 
carbon be obtained, and how prepared? A. It is obtained | | —Impure kaolin, or porcelain clay, if properly washed 
from the retorts of gas works. It may be chipped or | may be useful in the manufacture of cheap white ware, 
sawed into shape, but it is usually pulverized, mixed | etc.—N. G. F. B.—They are tourmaline, muscovite in 
with soft coa] dust ,and calcined in iron moulds. Plates quartzite, and biotite —-W. M. H.—No. 1. Missing. No. 






Grain binder, Emerson & Case..........+-+-+++ eoeve 217,506 
217,541 | 


oeseos eresesccnsoccaccotoe 


saeeeececceeseecessee 217003 


217,449 


of this kind may be had from any dealer in electrical 9 contains 80 per cent of lead. No.3 is also rich in Comme, Sesttas ©. Z. Dossttus 09 Beatie: core 8,808 
supplies. 3. Can it be made from lampbiack? A. No. lead, carrying about 5 ounces of silver per ton. It may | Harrow, J. Reese .............-seseee seeceeeerenees ++ 217,688 
Hat and eap sweat band, T. W. Bracher ........ eve 


4. Is the amalgamated zinc the same as thatcommonly he smelted in the simple blast furnace; few smelters 
used in plumbing, roofing, etc.? A. No, it is not a8 Gesjlverize their lead. It is sold as base bullion on 
pure as it should be; however, it may answer your pur- assay.—J. EB. B.—No, 1is plumbago; if properly washed 
= | and parified, worth about 7 cente per Ib.—B. F. J.—It is 
(24) R. W. D. asks: 1. What chemical «bituminous shale; it will yield oil, gas, and tar upon 
shoud I use to saturate paper to be used on a chemical distillation. No. 2 is a jaspery hematite. No. 3 is an 
telegraph? A. Nitrate ammonia, 2 }b.; muriate am- impure limonite. No. 4 is a silicions limestone, and if 
movia, 2 Ib.; ferri-cyan. potassium, 1 ounce; water, 1 Properly burned will doubtless yield a good hydraulic 
gallon, 2. Also, is there snifficient resistance in above cement.—F. J. R.—No. 1 is chalcopyrite, a copper ore, 


paper to keep current from passing through it? A. No; No. 2, thegray part is fibrous zeolite. No.3 is horn- 
the current mo:t pass so make the mark. 8 How can Dlende and quartz. No. 4, fibrous amphibole. No. 5 is 





the iron by scouring, and rub it with sawdust slightly Sent is the climbing wild hemp (snikania scandens), com- 

moistened with a dilute acid solntion of copper sulphate, ™on in the middle Southern States.—J. E. T.—-The box 
Rinse, dry, and lacquer if necessary. 4. What is the Contains fragments of semi decomposed orthoclase and 
resistance of one mile of No 14 galvanized iron wire? *#ndstone, serpentine rock and impure manganite, or 
A. 51 ohms. ne —J. M.—It is nodular iron pyrites, iron 





| Hoof paring machine, horse, G. W. Schaefer...... 
| Horse toe weight, J. Everett 

| Horse , Tunawa: -S. Soa - 
zild iron to wesemble brass, inexpensively? A. Clean Jeucopyrite or arsenide of iron.—8. A. S.—The vine Senet einer * 





savesccoccesvesooese 217 454 
-seeeeee 217,606 
soos 217,555 


seen 





Ice maker tanks, cell for, Siddeley & Mackay ..... 217,647 


(25) C. C. H. asks how to arrange connec- |"? Ironing board, D. T, Fuller..........-+.. ss. eevee 217/005 
tions on a telephonic lize having three telephones and COMMUNICATIONS RECEIVED. Jeweler’s frosting tool, Fittz, Baxter, & Rowe .... 217,522 
using electric alarm bells as cailu. A. Use single siroke On the Cause of Boiler Explosions, By A.J. P Journal cooler for railway cars, R. C. Norris...... 217,544 
bells on ¢ closed cireuit. Have a switch to throw the ~ if bad Knitting machine, H. Gunther .........-..+.++ eveee 217,500 
adobe, atl. stik telegteene tate Geo ddeeals otter the On the Wheel Question. By J.K. Knitting machine, straight, W. Aiken ............ « 217,569 

On the Movement of Light in Space. By A. 8. Knitting machines, feeding attachment for cireu- 
epee On Easily made Slide Valve, By F. 0. Nar, Byram & FOX ......2+ sssssveeeevseeeesees MIT BL 

(26) C. A., Jr., asks: 1. Is there any par-| On Diet. By T. B. Mcc. Ladder, step, J. A. Kellogg ....+..+-+eeeeeeeree soe 217,539 

Lamp, R. Abbatt, Jr...... wosesccceeseces sesceeers e+ = 217,502 


On the New Optical Delusion, By C. L., H. W. F. 
A. O., R. HB. 

On Safety Appliance for Boilers, By P. C. F. 

On Optical Delusion. By G. A. 8. 
On Diffusion. By 8. R. 8. 


‘icular rule for cutting threads with siraple or compound 
gearing, given only the pumber of threads in feed screw; 
if so, what are ? ATS 

they 7 t=Ni 5 (6=8. T re- 
sits ib aniadeanedt deactaitiacaemaiaaiaes 





$ number in stud wheel gearing in mandrel; ¢ nomber | SS 

in wheel upon mandrel, and ¢ number in gearing upon {OFFICIAL } 

stud pinion, gearing in T; I number of threads per inch puns 

upon traverse screw; N number to becut. 2. We have INDEX OF INVENTIONS 
for one engine two horizontal boilers and one steam FOR WHICH 


drum. What isthe gain by having a safety valve on 
each boiler and one on the drum? Why couldn't we do 
with only the one on the sicam drum? A. If there are 
shut off valves to your boiiers, you should, for safety, 
have « safety valve to each boiler; none is necessary to 
the dram if the communication to the boilers is free. 


Letters Patent of the United States were 
Granted in the Week Ending 


July 15, 1879, 
AND EACH BEARING THAT DATE. 





3. How do you find the horse power of an engine? A. 
See p. 267 (4), Vol. 40, Scrmrrrric American. [Those marked (r) are reissued patents.) 


. Schiag... 
‘Aluminous cake, manufacture of, T. $8. Harrison... ‘217,460 


tude yet reached by a railroad? A. Some railway 
Ammunition case, 0. K. Buckhout ......++0+-+0++« a 


memoranda lately pablished in Germany give the highest 














Milk jar,G M. Richardson . 
Music leaf turner, W. T. Moore ......... 


Nut lock, M. H. Grubb..... ... 


etter eee eeee wee 





‘machine, A. Vivarttas............., 217560 


seseceeseccerseesesseeeses SIT O0R 


eee ereneee 






sewer eees 


points yet reached by existing railways passing over 

= os Wide anal — Odometer, J ot Bee. sre 

Ap fi hh. . ae jesoeerecce ecere 
Forest } yay . © eae aden Barvel stand; Ip: D. Weed 4.0.00 coer ovseveseceeene MIMS Caen, 3.3 M., & T. EB. Seantlin .....ccsccerseesee 217,489 
nhs SA Fonts, he Te be Gas 2,920 feet; the |  sxet, E. D. Ballow 211.972 | Organ melody chest, B. White .............s.0.+. 217,600 
Cancasian line, 3,198 feet; the St. Gothard (tunnel), | bo, sun BW. Mingard ..... .....ccocsceccese.coece 297,805 | Oyster float, L. J. Stowart. vasensnenesnn *. 917588 
8,786 feet; the Breaner. 4,475 feet; Mont Cenis (tum-| p04 5 1, McKeever ..... .... saccrnresseeneesee UM Ful Ue ov terse cover, 3. ©. MOOPC.......-e00-0.. 217,604 
nel), 4,390 feet; the North Pacific, 5.420 feet; the Central | pen ringer, steam,.G. N. Osgood (8)... s+se000++- Paper bag mechine, 0. i, Rishardeoa 0 af. cesceeee M1T,689 
Pacific, 7,001 feet; the Union Pacific, 8,573 feet; while | Bellows, Wiese & Roder ... .... pidininiessiasse ——4 Paper box, F. Imhof ..... .. .. iva odes: webs dv SD 
Blind slat retainer, P. N. Horsley ...+.+.ssseveeeeee MT MO4 Paper cutting machine, gauge for, J. C. Marshall. 217,629 


& railway over the Andes climbs to 15,646 feet, 








' Wagon, road, C. W. Saladee 


Vehicle spring, A. Gummer 
Velocipede, R. R. Ingersoll 
Wagon, dumping, H. Bailey (r) 


Wagon running gear, J. C. Fowler ... 


Oe Pee Rete eee eeeeereneee 


Settee eee eeenee wee 





, Weather strip, J. 5 Beavers 
lw eigher, automatic liquid, L. N. Watts 
Window guard, 8. Weinbandler 
Window ventilator, F. Maull 
Wringing machine clamp, I. Copeland 


feet neeneee 


| Yeast, preparing, H. Z. Felde ..............6..006 «+ 
TRADE MARKS. 
Axle grease, Hucks, Lambert & Greene ............. 7.512 
Chewing and smoking tobacco, Fite & Moore... 7,509 
Chiccory and other substitutes for coffee, H. F. 
ee Or PO Pe ebasssuebin | dbepecscecis 7,514 
| Cigarettes, P. H. Ertheiler..............0.--..cee0-++ 7,508 
Cigars, cigarettes, and smoking and chewing to- 
bacco, Heyman Bros. & Lowenstein.............. V7 
cigarettes, and smoking tobacco, Straiton & 
QIAITR srvedavieosiesecsccece Suphdneddossqnesdcepeesien 7,504 
Cigars. Gordon & Campbell....... .........65 ccsseeee 7506 
cigarettes, and smoking and chewing to- 
hs le I s nre ccescings canetccinse-ctasecee 7. 
Compound for tempering and refining steel, R. A. 
GOODIE oo 50'0- deveee. oc cocccdosésvesoceccsedeccess 7,510 
Composition used in the manufacture of paints, 
varnishes, calcimine, and ee American 
Crystalene TM 










DESIGNS. 

Card basket, T. J. Linnekin.............. bi to 11,296 

pattern, A. Heald.... ............s000. 11,294, 11,298 
Lock face plate, G. 8. Barkentin.................... + 1,297 
Ornamental chain, D. A. Beam............0+:0+s0002 2% 
ener nn oes ane ARR 
English Patents Issued to Americans, 

From July 18 to July 22, inclusive. 


Boot nailing machine, W. G. Budlong, Providence, R.I. 
Exercising apparatus, W. I. O. Bryan, Jr., N. Y. city. 
Gearing conversion, I. M. Avery. New York city. 


Regulator for steam engines, R. K. Huntoon, —, Mass. 

Transmitting rotary motion, S. Dennis ct al., United 
States of Colombia. 

Water meters, J. H. Combs, Boston, Mass. 

Weighing machine for grain, W. H. nar hes Y. city. 

Wrench, A, Jackson et al., San Francisco, Cal 




















AucusT 23, 1879.] 
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Adver- 
be 
‘ands Tiaituemian 


lea by Mathew Carey, 1785, 


BAIRD'S 


HOOKS 


FOR PRACTICAL MEN. 


Ournewand enlarged CATALOGUE OF PRACTICAL AND 
ScIENTIFIC BOOKS, 96 pages, 8vo; a Catalogue of Books 
on DYEING, CALICO PRINTING, WEAVING, COTTON and 
WOOLEN MANUFACTURE, 4to; Catalogue of a choice 
collection of PRACTICAL, SCIENTIFIC, and EcONOMIC 
Books, 4to; List of Books on STEAM AND THE STEAM 
ENGINE, MECHANICS, MACHINERY, and ENGINEERING, 
4to. List of Important Books on METALLURGY, MET- 
ALS, STRENGTH OP MATERIALS, CHEMICAL ANALYSIS, 
ASSAYING, otc., 4to; two Catalogues of Books and 
Pamphlets on SOCIAL SCIENCE, POLITICAL Economy, 
BANKS, POPULATION, PAUPERISM, and kindred sub- 
jects, also a Catalogue of recent additions to our stock 
of PRACTICAL SCIENTIFIC AND TECHNICAL BOOKS, 
sent free to any one who will forward his address. 

HENRY CAREY BAIRD & CO., 

Industrial Publishers, Booksellers, and Importers, 

810 WALNUT STREET, PHILADELPHIA. 


Steam Hoisting Machines, | 


Four Sizes—4 to 10 Horse Power. 
The Four Horse Power will raise 
1,200 Ib. 150 ft. per minute. Price, 
$400 complete. Other sizes in pro- 


NOBLE & B MALL, 























HOW TO REMOVE STAINS AND SPOTS 
Silk. Being a Table 


rom Linen, Cotton, Woo! , and 
=) Directions, sho wing how to proceed in re- 
from each of f the above kinds of goods any stains 
of t the ‘ollo wit * Sugar, Glue, 
. Albumen, v [ 





bject ever published. 
aM ERICAN SUPPLEMENT 158. To be had at 
of all newsdealers. 


NTED—TO BUY A STEAM SHOVEL, IN GOOD 
thou 

ropa, ith © CORNEAL a6 Fifth Ave., Chicago, Ti. 
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ADDITION! 


re » Wonderful Invention t 
i) RT of Adding Figures 
* - from Left to Right; 
= orfrom Middle either way ; 

or six columns at one time 











a a MERRIMAN, 
tavia, N. Y. 





team Vulcanizers for ot Stamp M’f’rs, and M’f'g 
Outfits cheap. Rubber Stamp Works, Pittstield, Mass. 


I CHALLENGE —= WORLD 


to proéaee an ointment that will 
den Lay L-! manufactured by J. L. Beattie. 


Paten' lease b 
— sale er S RATTIB, of Pueblo, Colo. 


Mr. DwiGut ROBERTS: 
Your Governor w: 








splendidly on my engine. 
End it is the first one in 


fice" as lar as a clock, 
fe —s have ever seen that worked to perfection, 
I hav en engineer over 90 years, and 20 so l can 
it the } highest recommendatio' TON, pein 
THOMAS BICKERTO Engineer, 
pom Factory, 14 Lorimer 8t ., Brooklyn, N. Y. 
I have otber testimonials as favorable as the 
above. send j iustrated ce oe 
DWIGHT RO pry 
414 Bleecker St., New York. 





eal risk f 
0 
‘ Beek of o- 





jRUBBER B BACK S| UARE PACKING, 


BEST IN E WORLD. 






of the packing which. mnee ip nee, ts te contest with the Piston Rod 
keeps the part Bb aguinst the rod with sufficient pressure to be + yet 


made in lengths of about 20 feet, and of all sizes from \ to 2 inches square. 
JOHN H. CHEEVER, Treas, NEW YORK BELTING & PACKING 00., ne 38 Park Row, New w York. 


TH EXETER MACHINE WORKS, 
Stea Engine blo d 
Bellefonte &: et acl” 
















Water Wheel! pat PATENTS at AUCTION. 


onthly Sales. Wor terms, address N. Y. 
ful, and durable in the | PATENT PATENT EXCHANGE. Gi Liberty 5 Street, New York. 
market. 


Send for circular. 


$777 ae oo 
.P. Duncan& Co., 


Bellefonte, Pa. 


sic SUPA OS TED 


A GOOD CHANCE TO BUY A FOUNDRY 























STEAM PUMPS. 


HENRY R. WORTHINGTON, 


239 Broadway,N.¥. S83 Water &t., Boston. 


THE WORTHINGTON DUPLEX PUMPING ENGINES For 
a ATER Works—Com , Condensing or Non-Con- 
densing. Used in over ater-W orks 


| ST2aAM PUMPS—Duplex and Single Cylinder. 


Price list issued Jan. 1, 1879, 
with a reduction exceed- 
ing 30 per cent. 


WATER Meters. Or METERS. 
SHEPARD’S CELEBRATED 
$50 Screw Cutting Poot Lathe. 


Foot ~ Power Lathes. ys Fvewpes. 
Geratte, Os roular an Saw 

Attachments, C ae! oda *rwint 
Driltis, Dogs, Calipers, ete. Send for 
gg of outfits for amateurs or 


i. L. SHErAep. & ©0,, 
, 333, 3, & West Front Street, 
—ee Ciucinnati, Ohio. 


60 Cards—W Chromo, 10 Motto, ! % Ocean “Shells, Snow. 
fiake,etc., Name on, 0c. Clinton Bros. Ciintonville,Ct. 


















Users of Steam 


Are Invited to 


READ THIS. 


OFFICE OF THE Boston & HINGHAM 








aod coal. Plenty of Ms eT ee ea. or p+ on P Mounted 6060 
GBHO. B. STAUFFER & CO., East Stroudsburg, Pa. 19 ~ wer “750 aH, P. Euroka, 6150. 
Send for our Pl 
WooD WORKING Machin ‘PagnoteSone Corging, WY, 
Serial al sls STEAM FOR SMALL BOATS. — RE- 


ports of Trials of Steam Yachts, giving description of 

engines, and their management, proportion of boat, 

ngine, and screw, and other valuable facts. With 
v' 


HB. SMITH MACHINE C° 


AMERICAN SUP- 





ngravings. Contained in SCLENTIFIc 
PLEMENT 158. Price 10 cents. To be had at this office 
and of all nowedenlers. 





























THE SILVe E SILV EB ei ge —BY M. P. BOSS. DOUBL rE THE 
ns e- ’ 
tails of the Best | ary! 1 Methods how in practice | HULLER “VICTOR.” 
in the United States for the (feduction of Silver Ores, | Clover THE BEST 
Pe ek Particulars she Quictaeves * amp and Machine IN THE WORLD. 
ore Crinaing fin set etd Wear of The | ent Ser Dessstateve 
Pan. the Muller and the ete. he HAGE | 
Tike Pulp Gur ape [ator by Baretta ine, Spats. | aonk Agee vis 
sig noe aerate Se eet tet dee Sine | 
| ame and How Patek Use of aA in, ang bess tows, ™ Ma. “4 
Handling of Quicksilver evations, 
and tho Description of the ty and Pressure 
8 their Working im several ls. Best Re- , 2 ] Saas 
sa Piparaat Goueen gaa Altea Cope | PLOMDEES SUDplies, Pipe, and Fittin 
rties of Saye Gold, er, Copper, A ' 
Cast Iron, and Lead. ‘Val Gold and Silver by the ’ 
ALBERT BRIDGES, 46 Cortlandt St., New York. 


ot 

ounce, the pound, the cubic foot, and th ful 
for estimating y iget of fron, 

e St h of and of 
Lopes ; Columns of Water, etc.; Com ing 
oO Geom Figures; and Reci for ‘ick- 
Joint, Cement, Taper for Keys for Shaft- 
Scre a AMERICAN SUPP!E- 
" be had at this office 





suri, PULLEYS, and HANGERS 


Radig’s P adig's Puient Pulley N Moulaing ding Machine. Se Send for 
BRO., Allentown, Pa. 














FOR SECOND-HAND ENGINES, 
__ Address B. HARRIS IRON ‘WORKS, Titusville, Pa. 
ICE AND ICE-HOUSES—HOW TO MAKE 


ice ponds; amount of ice requi and full direc- 
tions for baiiains . yy with i ihtustrated P 
SUPPLEMED 10 cents. 


ENT 55. 
KES’BEARD ELIXIR — 
RYKER BE AR ELINIR 
pair a ra 


Perea tee tertee Liaw L suite 


Soo-adign ‘aiecume, Lil, All. 


LIGHT DRAUGHT, FAST, STE R N | 

Wheel, Steam no yechte are 34 feet lo 

py] Li. inches Ry bene ht, js inches; 8) ed 7m as | 
, pesiened d under arpetion of ¢ oF. 

ay v. i Civil 43.8 Uv. 5. 


M 
Works, Rock ached. tl. nh woukion drawings, dimen- | 
wheel, farn and of vessel, engine, boiler, and 
ed by the author. e rviceable 
character Sa these boats, - De 
and t draught render them very 
for shallow ontained 
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pon? Rathi iss. 1 15%, 139, 160. Price 
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of construc- 
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SCIENTIFIC AMERICAN SUPPLEMENT No. 179. 
72 Price i 10 cents. To be had at this office and of all news- 
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ce F200 WORKING MACHINERY. 








MODELS a «& ‘f Wiontuan.. fe Wak'n 8t., retro 
4 THE FORSTER-FIR- 

MIN GOLD AND SILVER 

AMALGAMATING COMP’Y 

of Norristown, Pa., will grant 


state rights or licenses on 
easy terms, This system 














STEAMBOAT Oo., Boston, July 15, 1879, 


THe HANcock INsPrRATOR Co., Central Wharf, 
Boston. 


GENTLEMEN: Having used you inapirators for three 
yeas, lam gina to make this report ret. put a No. 
on the Gov, Andrew ; it worked so well that last year 


we puta No” 50 on the’ new steamer Nantasket, and this 
year have put one on the Rowe en ae She has heen 
rebuilt, new boilers, and We can 
say that they perform ail you claim for them—they 
overcome s0 many i that we were forced ti 
contend with before using them. We are satisfied that 
they save coal, that the elles are 9 in better con- 
| dition, and a hig names pecarere (aw (avevens: of steam can be 
carried. 1 will sa rator is a valuable ma- 
| Shine. and take pleasure in 1ay economy fi it to steam- 
| boat owners who wish to study a, nm saving coal 


and repairs on boilers. Yours respeottul 44 5, Supt. 
SHARs, u 


G2” Price list, iustrated. catalogue, and full informa 
tion on application 


HANCOCK INSPIRATOR G0, 


52 CENTRAL WHARF, 
BOSTON, MASS. 











oF THE 
Scientific American 
The Most Pesche: Sdenttia tow in the World. 


VOLUME XL—NEW SERIES. 


The publishers of the SCIENTIFIC AMERICAN beg 
to announce that on the Fourth day of January, 1879, a 





new volume will be commenced. It will continue to be 
| the aim of the publishers to render the contents of the 
new volume as, or more, attractive and useful than any 


| of its predecessors. 





Only 83.202 33¥ 


includi tage. Weekly. 
uissatven” 


ear, 





This widely circulated and splendidly {llustrated 
paper is published weekly. Every number contains six- 
teen pages of useful information, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, etc. 

All Classes of Renders fing in Tur Sorentiric 
AMERICAN a popular resume of the best scientific in- 
formation of the day; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms, To every intelligent mind, 


| this journal affords a constant supply of instructive 


reading. It is promotive of knowledge and progress in 
every community where it circulates. 

Terms of Subscription.—One copy of THE Scren- 
TIFIC AMERICAN will be sent for one year—52 numuo-s— 
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of three dollars and twenty 
cents by the publishers; six months, $1.00; three 
months, $1.00, 

Clubs.—One extra copy of THEScreNnTIFIC AMERI- 


CAN will be supplied gratis for every club of five subscribers 


at $41.20 each; additional copies at same proportionate 











WANTED—THE HE ADDRESS OF MANUFA ERS 

of friction clutches. Saas WASHINGTON ICE CO., 
79 Clark Street, Chicago, Ill 

Baker Rotary Pressure Blower. 

(PORCED BLAST ) 
Warranted —— to any 
WILBRAHAM BROS. 
2318 Frankford Ave. 
PHILADELPHIA 








Pond’s Tools, 


Engine Lathes, Planers, Drills, &c. 


DAVID W. POND, Worcester, Mass. 
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VENUS, THE EVENING STAR. AN wala - 
interesting and paper, By Flamma- 
rion. * 

“Knowledge” concerning this wonderful planet FORESTS OF THE YEL- 
alee te nessiy of the come as the earth and only | ,OWSTONE NATIONAL PARK. By W. H. 
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vo withetand tna mot all Pra THE NEW OTTO SILENT GAS ENGINE. 
rand 7 HF by " 


SCIENTIFIC AMERICAN SUPPLEMENT No 108. 109. 
Brice 1 conte 'To be had at this office and of ail news: 
agar 2 "te. im . Bu Agents. 


DUCS ELEVATOR ‘BUCKET, 
Bie Bey dan Grade, aerate aE Wena 
T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y. 























A | Tate Postage prepaid. 


One copy of THE SCIRNTT¥YIC AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers, 

The safest way to remit is by Postal Order, Draft, or 
Express. Money carefully placed inside of envelopes, 

y sealed, and correctly addressed, seldom joes 
astray, bet isat the sender's risk. Address all letters 
and make all orders, drafta, etc., payable to 


MUNN & CO., 
37 Park Row, New York. 


Te Fereign Subscribers.—Unéder the facilities of 
the Postal Union, the ScltENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity ,to subscrib- 
ere in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
Russia, and all other Buropean States; Japan, Brasil, 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada exceyted, 
#4, gold, for SCIENTIFIC AMERICAN, 1 year; $9, gold, for 
both SCIENTIFIC AMERICAN and SUPPLEMENT for 1 
year. This incdes postage, which we pay. Remit by 
postal order or uraft to order of Munn & Co.,37 Park 
Row, New York, 


yee te 


tee 


Ot ed hans Sa ORS: wo 


zr 


ae ee 





+e pe Ble eat + < 








—S 














Scientific 





. 





Am 














126% heer 
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bout eight words toa 
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as Thursday morning to appear in next 


THE BACKUS WATER MOTOR 


is the most economical 








es-| SCIENTIFIC AMERICAN SUPPLEMENT. 
Any desired back number of the SCIENTIFIC AMERICAN 
ba suP PPLEMENT can be had at 





Columbia Bicycle. 


practical road machine. The ve- 

jue of 1870 is no more to be com- 

pared with the nt Bicycle than 

aspavined donkey with a blooded 

horse. Send 3c. aon for %4-page 
illus. cat., with full information. 
THE POPE M’F’G CO., 

89 Summer Street, Boston, Mass. 











this office for 10 cents. May 

















rans iso be had or ordered through ers and hews- | 
of = ae ite : és! aid inal 3 wr, New York. : 
room, never ge 
requires ne ‘blow up $i to $100 forcunes every, ‘month, Books —4 
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Scroll Saws, Grindstones, Coffee Mills, 8 naan Lathes, 
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pressure 
steady, and, above. all, very cheap. will 
Prices from $15 to 


—_ above 15 
0, Se addressi Pine mone Soe Ses 
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PATENTED ARTICLES, MACHINES, 
=. bos ni vr ma in France according to the Laws by 
li Rue de Flandre. LaF ad References: Mackay 
Sewing Machine Associat Boston, } 


BRADLEY ’s Has More Good Poiats, 
Ve HAR 





\monyme ‘pour as oe am Se ATtvet*: | auch as Woodworth Planing, Tonguing, and Grooving 


es, 
Wood-Working a! encrally, Man ufactured by 
WITH BY. Rea DBSON. 





Wood-Working Machinery, 


Machines, Daniel's Planers, ae YY Patent im- 
roved Tenon Machines, ne Moulding, and 
Saw Machines, Eastman’s Pat. r Machines, an 
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Mill Stones and Com Mills. 


chines, Pie eet Mil! Picks, aot Where E Pulleys and 


¥ Boes More and Better Work, (Shop formerly sa saliva by ;Strvet, Worcester, Mass. 
Takes Less Power, 
Thanany Hammer in the Worid. The J. L. Mott Iron Works, 
BRADLEY & COMPANY, ie a xamutacturrs Of ST., 
SYRAOUSE, N.Y. Es TENT 






WATER CLOSETS. 


Lae eerore 





Gearing. specialiy adapted to Flour Milis. 
catalogue. 
J.T. NOYE & SON, Baffale, N. Y. 
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COMPANY. 


W. B. FRANKLIN, ¥. Pres’t. J. M. ALLEN, Pres’t. 
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CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC, 

Messrs. Munn & Co., in connection with the publica- 
tion of the Scientrric American, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had over THIRTY 
YEARS’ EXPERIENCE, and now have unequaled facililies 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Mann & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents and how 

to procure them; directions concerning Trade Marks, 

ts, Designs, Patents, Appeals, Reissues, In- 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Foreign Patents.—We also send, free of charge, a 
oe*| synopals of Foreign !’atent Laws, showing the cost and 
method of secufing patents in all the principal coun- 
tries of the world. American inventors should bear in 
mind that, as a general rule, any invention that is valu- 
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents—embracing Canadian, English, German, 
French, and Belgian—will secure to an inventor the ex- 


Por illustrated circular, ad-| clusive monopoly to his discovery among about onz 


HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob- 
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$%; German, $100; French, $100; Belgian, $100; Cana- 
dian, $50. 

Copies of Patents,—Persons desiring any patent 
issued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de- 
pending upon the extent of drawings and length of 


large consumers of Croton and que Riggemood 
D. ANDREWS & BRO., . + 
Siooatent dts : — Water 8t., N.Y.,| specifications. 


Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw- 
ings and specifications, may be had by remitting to 
this office $1. 

Acopy of the claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven- 
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents eent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat- 
entee and mechanic, and is a useful hand book of refer- 
ence for everybody. Price 25cents, mailed free, 
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